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10 Title: TRICYCLIC B ENZAZEPINE VASOPRESSIN 

ANTAGONISTS 

1. of Invention 

This invention relates to new tricyclic non- 
15 peptide vasopressin antagonists which are useful in 

treating conditions where decreased vasopressin levels 
are desired, such as in congestive heart failure, in 
disease conditions with excess renal water reabsorption 
and in conditions with increased vascular resistance and 
20 coronary vasoconstriction. 

2. Rarkaroun d of the Invention 

Vasopressin is released from the posterior 
pituitary either in response to increased plasma 

25 osmolarity detected by brain osmoreceptors or decreased 
blood volume and blood pressure sensed by low-pressure 
volume receptors and arterial baroreceptors . The 
hormone exerts its action through two well defined 
receptor subtypes: vascular Vi and renal epithelial V2 

30 receptors. Vasopressin-induced antidiuresis, mediated 
by renal epithelial V2 receptors, helps to maintain 
normal plasma osmolarity, blood volume and blood 
pressure . 

Vasopressin is involved in some cases of 
35 congestive heart failure where peripheral resistance is 
increased. Vi antagonists may decrease systemic 
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vascular resistance, increase cardiac output and prevent 
vasopressin induced coronary vasoconstriction. Thus, in 
conditions with vasopressin induce increases in total 
peripheral resistance and altered local blood flow, Vi- 
5 antagonists may be therapeutic agents. Vi antagonists 
may decrease blood pressure, induced hypotensive effects 
and thus be therapeutically useful in treatment of some 
types of hypertension. 

The blockage of V2 receptors is useful in 

10 treating diseases characterized by excess renal 

reabsorption of free water. Antidiuresis is regulated 
by the hypothalamic release of vasopressin (antidiuretic 
hormone) which binds to specific receptors on renal 
collecting tubule cells. This binding stimulates 

15 adenylyl cyclase and promotes the cAMP-mediated 

incorporation of water pores into the luminal surface of 
these cells. V2 antagonists may correct the fluid 

retention in congestive heart failure, liver cirrhosis, 
nephritic syndrome, central nervous system injuries, 

20 lung disease and hyponatremia. 

Elevated vasopressin levels occur in 
congestive heart failure which is more common in older 
patients with chronic heart failure. In patients with 
hyponatremic congestive heart failure and elevated 

25 vasopressin levels, a V2 antagonist may be beneficial in 

promoting free water excretion by antagonizing the 
action of antidiuretic hormone, On the basis of 
biochemical and pharmacological effects of the hormone, 
antagonists cf vasopressin are expected to be 

30 therapeutically useful in the treatment and/or 

prevention of hypertension, cardiac insufficiency, 
coronary vasospasm, cardiac ischemia, renal vasospasm, 
liver cirrhosis, congestive heart failure, nephritic 
syndrome, brain edema, cerebral ischemia, cerebral 

35 hemorrhage-stroke, thrombosis-bleeding and abnormal 
states of water retention. 
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The following prior art references describe 
peptide vasopressin antagonists: M. Manning et al., 
j. Mad. Chem .. 22, 382(1992); M. Manning et al., J. Msd. 
Chem . , 3895(1992); H. Gavras and B. Lammek, 

5 U.S. Patent 5,070,187 (1991); M. Manning and 

W.H. Sawyer, U.S. Patent 5,055,448(1991) F.E. Ali, 
U.S. Patent 4,766,108(1988); R.R. Ruffolo et al., Drug 
News and PPr^rtive , 4(4), 217, (May) (1991) . P.D. 
Williams et al., have reported on potent hexapeptide 
10 oxytocin antagonists [J[. Mfid. £Hfim.# 21$ 3905(1992)] 

which also exhibit weak vasopressin antagonist activity 
in binding to Vi and V2 receptors. Peptide vasopressin- 
antagonists suffer from a lack of oral activity and many 
of these peptides are not selective antagonists since 
15 they also exhibit partial agonist activity. 

Non-peptide vasopressin antagonists have 
• recently been disclosed, Y. Yamamura et al., Science, 
221, 579(1991); Y. Yamamura et al., fir. J. Pharmacol, 
105, 787(1992); Ogawa et al., (Otsuka Pharm Co., LTD.) 
20 EP 0514667-A1; EPO 382185-A2; WO9105549 and 

U.S. 5, 258, 510; WO 9404525 Yamanouchi Pharm. Co ., Ltd, , 
WO 9420473; WO 9412476; WO 9414796; Fujisawa Co. Ltd., 
EP 620216-A1 Ogawa et al, (Otsuka Pharm. Co.) EP 470514A 
disclose carbostyril derivatives and pharmaceutical 
25 compositions containing the same. Non-peptide oxytocin 
and vasopressin antagonist have been disclosed by Merck 
and Co.; M.G. Bock and P.D. Williams, EP 0533242A; M.G. 
Bock et al., EP 0533244A; J.M. Erb, D.F. Verber, P.D. 
Williams, EP 0533240A; K. Gilbert et al., EP 0533243A. 
30 Premature birth can cause infant health 

problems and mortality and a key mediator in the 
mechanism of labor is the peptide hormone oxytocin. On 
the basis of the pharmacological action of oxytocin, 
antagonists of this hormone are useful in the prevention 
35 cf preterm labor, B.E. Evans et al., J. Me.d- Chen. 22. i 

3919(1992), J. Med . Chem . . 2£l, 3993(1993) and references 
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therein. The compounds of this invention are 
antagonists of the peptide hormone oxytocin and are 
useful in the control of premature birth. 

The present invention relates to novel 
5 tricyclic derivatives which exhibit antagonist activity 
at Vi and/or V2 receptors and exhibit in vivo 

vasopressin antagonist activity. The compounds also 
exhibit antagonist activity at oxytocin receptors. 

SUMMARY OF THE INVENTION 

10 This invention relates to new compounds 

selected from those of the general formula I: 



15 



A-B 

wherein Y is a moiety selected from; -(CH2)n" wherein n 
is an integer from 0 to 2, 



-CHIoweralkyl(C r C 3 ) and — c— ; 

A-B is a moiety selected from 

-(CH 2 ) m N- and -N-fCHJm- 



R R 

wherein m is an integer from 1 to 2 provided that when Y 
is -(CH2)n~ and n is. 2, m may also be zero and when n is 
20 zero, m may also be three, provided also that when Y is 
-(CH2)n~ and n is 2, m may not be two; 
and the moiety: 
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represents: (1) phenyl or substituted phenyl optionally 
substituted by one or two substituents selected from 
(C1-C3) lower alkyl, halogen, amino, {C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
5 (unsaturated) heterocyclic ring having one heteroatom 
selected from 0, N or S; (3) a 6-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen 
atom; (4) a 5 or 6-membered aromatic (unsaturated) 
heterocyclic ring having two nitrogen atoms; (5) a 5- 

10 membered aromatic (unsaturated) heterocyclic ring having 
one nitrogen atom together with either one oxygen or one 
sulfur atom; wherein the 5 or 6-membered heterocyclic 
rings are optionally substituted by (C1-C3) lower alkyl f 
halogen or (C1-C3) lower alkoxy; 

15 the moiety: 



is a five membered aromatic (unsaturated) nitrogen 
containing heterocyclic ring wherein D, E and F are 
selected from carbon and nitrogen and wherein the carbon 
20 atoms may be optionally substituted by a substituent 
selected from halogen, (C1-C3) lower alkyl, hydroxy, - 

COCI3, -C0CF3/ 
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-C-0- lower alkyl(C r C 3 ), -{CH 2 ) q N^ 



(CH 2 ) 



O ■ 



(CHJ 



- (CH 2 ) q -O- lower alkyl (C r C 3 ), - (CH 2 ) q CH, 



■C- lower alkyl (C^Cj), 



-CH 2 -N^N -CH 2 -N. N ^ 



:N 



N: 



- CK,- N , - CH 2 - N N , - <CH 2 ) q - N MR 4 



10 



(CH 



5 )q- N 3 N ~{3 



-CHO, amino, (C1-C3) lower alkoxy, (C1-C3) lower 
alkylamino, CONH-lower alkyl (C1-C3) , and -CON[lower 
alkyl {C1-C3) ] 2; 3 is one or tw0 '" R b is independently 
selected from hydrogen, -CH3 or -C2H5; 
R 3 is a moiety of the formula: 



-C- Ar 

wherein Ar is a moiety selected from the group 
consisting of 
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wherein R 4 is selected from hydrogen, lower alkyl (Ci- 
C3), -CO lower alkyl (C1-C3) ; 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
5 alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae: 
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-NCCAr\ -NCOCK.Af, -NCCNAr'. 



-NCO(CH 2 ) n -cycloalkyl , 




O 



5 -NH-C-O lower alkyl(C 3 -C B ) straight or branched, 

O 
II 

-NH-O lower alkyl(C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower aikyl(C 3 -C e ) straight or branched, 

-NH-C-Q lower alkenyl(C 3 - C e ) straight or branched, 
O 
II 

-NH-O lower alkenyl(C 3 -C B ) straight or branched, 
10 -NHS0 2 - lower alkenyl(C 3 -C 8 ) straight or branched, 
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wherein cycloalkyl is defined as C3-C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CE3, -C2H5, 



-(CK,) q -N^) t -(CH 2 ) p -N^O 

- (CH2)q-0-lower alkyl (C1-C3) and -CH2CH2OH, q is one or 
two, and Ri, R2 and Rb are as hereinbefore defined; 
(b) moieties of the formula: 

_1 



- X- R 7 , 



_1 _2 

R R 



wherein R 7 is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
10 -(CH2)p-cycloalkyl(C3-C6) , 



(CHJ 




(CHJ. 



2'P 




N 



- (CHJ 



2'P 



(CH 2 )- 
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wherein p is one to five and X is selected from 0, S, 
NH, NCH3; wherein R 1 and R 2 are as hereinbefore defined; 

(c) a moiety of the formula: 



5 wherein J is R a , lower alkyl(C3-C8) branched or 

unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl(C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, the moieties: 



or -CH2-K 1 wherein K 1 is (C3.-C3) lower alkoxy, halogen, 
tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 



-N-COJ 






"t f 
G=F 
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wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyi, hydroxy, - 
CO-lower alkyi (C1-C3) # CHO, (C1-C3) lower alkoxy, -C02- 
lower alkyi (C1-C3) , and R a and Rb are as hereinbefore 
defined; 

(d) a moiety of the formula: 

R a 



-N-CCCHAr' 



w her ei n R c i s sel ect ed f r om hal ogen, (C, - C 3 ) 
10 lower alkyi, -O- lower alkyl(C r C 3 ), OK 

O 

-O-C- lower alkyi (0,-0,), -S- lower alkyl(C r C 3 ), 



-S-(CH 2 ) 2 -N<;^ -NH(CH 2 ) q -CCN<^ 

-NH(CH 2 V<^ -C-(CH 2 ) 2 r<^ 

wherein R a and Rb are as hereinbefore defined and Ar 1 is 
15 selected from moieties of the formula: 
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wherein W is selected from 0, S, NH, N-lower alkyl (Ci- 
C3), NHCO-lower alkyl (C1-C3) , and NS02lower alkyl (Ci- 
C3); 

5 R 8 and R 9 are independently selected from hydrogen, 

lower alkyl (C1-C3) , -S-lower alkyl (C1-C3) , halogen, - 
NH-lower alkyl (C1-C3) , -N- [lower alkyl (C1-C3) ] 2, -OCF3, 
-OH, -CN, -S-CF3, -N02, -NH2, 0-lower alkyl (C1-C3) , 

O 
II 

-ac.(c r c 3 ) , 

10 -N(Rb) (CH2)vN(Rb>2/ and CF 3 wherein v is one to three 
and; 

rIO i S selected from hydrogen, halogen and lower 
alkyl (C1-C3) ; R 14 is . 
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-O lower alkyl(C 3 -C e ) branched or unbranched , 




-NH lower alkyl(C 3 -C 8 ) branched or unbranched , 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R' 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2 , -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2, 
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N 



N^^N-lower alkyl(C r C 3 ) . 

NH-(CH,) p -NH]ower alkyl(C r C 3 ) , 
Nl+(CI-y p -N[lower alky I (C,- C 3 )] 2 



NH-(CHJ, 



■NH-(C^), 



■-O ■ 



NH- (CHg) - N N- lower alkyl(C 1 -C 3 ) , 



■NH-(C^) -N 



f ° ' -N-coc-o — 



and the pharmaceutical^ acceptable salts thereof. 

nF.TATT.FD DESCR IPTION OF THE INVENTION 

10 Within the group of the compounds defined by 

Formula I, certain subgroups of compounds are broadly 
preferred. Broadly preferred are those compounds 
wherein R3 is the moiety: 



-CAr 



15 and Ar is selected from the moieties: 
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Y is (CH2)n and n is one or zero; 

wherein R 1 , R 2 , R 4 , R 5 , R 6 and R 14 are as hereinbefore 
defined. 

5 Especially preferred are compunds wherein R3 

is the moiety: 

o 



-CAr and 

Ar is selected from the moieties: 





10 



Y is -(CH2)n and n is one and m is one; 

wherein R 1 , R 2 , R 4 , R 6 and R 14 are as hereinbefore 

defined. 

Especially preferred are compounds wherein R3 
is the moiety: 

O 



15 



CAr and 



Ar is selected from the moieties: 
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Y is -(CH2)n a nd n is one or zero ' 
R 6 is 



-NCOAr', 



X-R 



NCOCH 2 Ar , ) - NCONAr ', 

r- 

-NO>(CH 2 ) n -cycloalkyl ; 



5 wherein cycloalkyl is defined as C3-C6 cycloalkyl, 

cyciohexenyl or cyclopentenyl; and wherein X, R a , Rb * nd 
R 14 are as hereinbefore defined; and Ar' is selected 
from the moieties: 

-8 o 



w 



10 



wherein R 8 , R 9 and W are as hereinbefore defined. 

Also especially preferred are compounds 
wherein Y in Formula I is -(CH2)n~ and n is zero or one; 

A-B is 
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-(CH 2 ) m -N-R 3 a R 3 -N-(CR,) 



m 



and Rl, R 2 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 and R* 4 are as 
hereinbefore defined; and m is an integer from 1-2. 

The most preferred of the compounds of Formula 
5 I are those wherein Y is -<CH2)n~ and n is one; A-B is: 



-CH 2 -N-R or R-N-CHj- 

R3 is the moiety: 



-CAr 

Ar is selected from the moieties: 



10 



R 6 is 




• NCOAr ', 




-NCOCH 2 Ar\ 



I r 

NCCNAr', 



-X-R' 



NCO-(CH 2 ) n -cycloalkyl ; 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



-19- 

(CH2)n-cycloalkyl wherein cycloalkyl is defined as C3-C6 
cycloalkyl, cyclohexenyl or cyclopentenyl; wherein X, 
R a * Rb and R 14 are as hereinbefore defined; 
and Ar 1 is: 




5 

wherein R 5 , R 8 and R 9 are as previously defined. 

The most highly broadly preferred of the 
compounds of Formula I are those wherein Y is -(CH2)n~ 
and n is zero or one; wherein the moiety: 




10 

is a phenyl, substituted phenyl, thiophene, furan, 
pyrrole or pyridine ring; 
A-B is: 

1 . 3I 

-(CH 2 ) m -N-R or R-N.(Oy B - 

15 m is one when n is one and m is two when n is zero; D, 
E> Ff R l ( R 2 ( R 4, R 5, R 7 f R 8, R 9, R 10 are as previously 

defined; 

R3 is the moiety: 

O 

-CAr 

20 wherein Ar is selected from the moieties: 
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and R6 is selected from the group: 

R * R - R * ft 



- NCOAr ', -NCOCH,Ar\ - NCONAr', 



-X-R 



7 



•NCO(CH 2 ) n -cycloalkyl ; 



where Ar' is selected from the group: 

8 



w 



and R 1A , X, W, Ra/ Rb and cycloalkyl are as previously 
described. 

More particularly preferred are compounds of 
the formulae: 
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wherein the moiety: 




is selected from a phenyl, thiophene, furan, pyrrole, or 
5 pyridine ring; 
R 3 is the moiety: 

O 

-CAr 

wherein Ar is selected from the moieties: 




10 R 6 is 
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i r 



- NCOAr ', -NCOCHjAr*. -NCONAr', 



-X-R 



■ NCa(CH 2 ) n -cycloalkyl ; 



and Ar* is selected from the moieties: 
R R 




wherein X, R a , Rb, R 5 , R 7 , R 8 , R 9 * R 14 ' cycloalkyl and 
5 W are as hereinbefore described; 

R ll i s selected from hydrogen, halogen, {C1-C3) lower 

alkyl, hydroxy, 



-C- lower alkylfC,^), 

-CHO, and (C1-C3) lower alkoxy; and R 12 is selected from 
10 hydrogen, (C1-C3) lower alkyl, halogen and (C1-C3) lower 
alkoxy. 

Also particularly preferred are compounds of 
the formulae :- 
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and 




toy. 



wherein m is one or two; 
the moiety: 




zO 



5 is selected from a phenyl, thiophene, furan, pyrrole or 
pyridine ring; 
R 3 is the moiety: 

O 



CAr 



wherein Ar is selected from the moieties: 





10 



R 6 i 



is 
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i r 



NCOAr ', -NCOCH 2 Ar\ -NCONAr , I 



-X-R , -NCO-(CH 2 ) n -cycloalkyl : 

(CH2)n cycloalkyl; Ar' is selected from the moieties: 



w 



wherein X, R a , Rb# r5 < r6 ' r8 ' r9 ' r14 ' cycloalkyl and 
5 W* are as hereinbefore defined; 

Rll is selected from hydrogen, halogen, (C1-C3) lower 



alkyl, hydroxy, 



-C- lower alkyl (C r C 3 ), 

-CHO, and (C1-C3) lower alkoxy; and 
10 r12 is selected from hydrogen, (C1-C3) lower alkyl, 
halogen and (C1-C3) lower alkoxy. 

More particularly preferred are compounds of 
the formulae: 
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R 3 is the moiety: 



CAr 



wherein Ar is selected from the moieties: 





R 6 i 



is 



NCOAr ', 



-NCOCH 2 Ar', -NCCNAr', 



X-R , -NCO(CH 2 ) n -cycloalkyl ; 



Rl4 i 



is 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R' 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2, -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl]2# 

•O . -o 
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wherein cycloalkyl is defined as C3-C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Rb is hydrogen; R a is 
independently selected from hydrogen, -CH3, -C2H5 or - 
(CH2) qN (CH3) 2; Ar l is selected from the moieties: 




wherein q, X, R a , Rb, R 5 , R 7 , * 9 : * 10 ' r11 and w ' 

are as hereinbefore described; 

R 12 and R 13 are independently selected from hydrogen, 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower 
10 alkoxy or (C1-C3) lower alkylamino. 

Also particularly preferred are compounds of 
the formulae : 




wherein m is one or two; 
15 R 3 is the moiety: 

O 

-CAr 

wherein Ar is selected from the moieties: 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCTAJS96/01076 



-28- 



R"6 



is 




- NCOAr ', 




NCOCH 2 Ar\ 



i r 

• NCON Ar \ 



X-R 



NOO(CH 2 ) n .cycloalkyl ; 



wherein cycloalkyl is defined as C3-C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Rb is hydrogen; R a is 
independently selected from hydrogen, -CH3, -C2H5 or 
(CH2) qN (CH3) 2; and Ar 1 is selected from the moieties: 




wherein q, X, R a , Rb, R 5 > R 7 ' R 8 > R S , R 11 . R 14 and W 

10 are as hereinbefore defined; 

r12 anc i r13 are independently selected from hydrogen, 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower 
alkoxy or {C1-C3) lower alkylamino. 

Compounds of this invention may be prepared as 

15 shown in Scheme I by reaction of tricyclic derivatives 

of Formula la and 2h with a substituted or unsubstituted 
6-nitropyridine-3-carbonyl chloride 1 to give the inter- 
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mediates 5a and 5b- Reduction of the nitro group in 
intermediates 5a and 5b gives the 6-aminopyridine deri- 
vatives fa and jfc. The reduction of the nitro group in 
intermediates 5a and 5b may be carried out under 
5 catalytic reduction conditions (hydrogen-Pd/C; Pd/C- 
hydrazine-ethanol) or under chemical reduction condi- 
tions (SnCl2-ethanol; Zn-acetic acid TiCl3> and related 
reduction conditions known in the art for converting a 
nitro group to an amino group. The conditions for con- 

10 version of the nitro group to the amino group are chosen 
on the basis of compatability with the preservation of 
other functional groups in the molecule. 

Reaction of compounds of Formula £a and 
with aroyl chloride or related activated aryl carboxylic 

15 acids in solvents such as chloroform, dichloromethane f 
dioxane, tetrahydrofuran, toluene and the like in the 
presence of a tertiary base such as triethylamine and 
diisopropylethylamine or pyridine and the like, affords 
the compunds £a and Qh which are vasopressin antago- 

20 nists. 
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Rrhftmft 1 (cont'd^ 





alkyl(C 3 -C 8 )COa 
alkyl(c 3 -C 8 )0-COCI 
alkenyl(C 3 -C 8 )COa 
alkenyl(C 3 -C 8 )OC(XI 



Ar'COQ 
Ar'CH,COCI 
cycloalkyl(CH 2 ) n CXX;i 
2 Ar'NCOCI 



fib 

alkyl(C 3 -C 8 )S0 2 a 
alkenyl(C 3 -C 8 )Sqa 
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Re = NHCCAr' ; - NHCCNAr ' ; -NHCO(CH 2 ) n cycloalkyl; 

k 

- NHCOCH 2 Ar ' , -NHCXDalkyl(C 3 -C 8 ),-NHC0 2 alkyl(C 3 -C 8 ), 

- NHCOal kenyl (C 3 - C 8 ), - NHC0 2 al keny I (C 3 - C e ). 

- NHS0 2 al ky I (C 3 - C 8 ), - NHS0 2 al kenyl (C 3 - C 8 ), 

R 2 

Reaction of tricyclic derivatives of Formula 
£a and £h with either a carbamoyl derivative 2 or a 
isocyanate derivative 1CL gives compounds (Scheme 2) of 
5 formula Ha and lib which are vasopressin antagonists of 
Formula I wherein R 6 is 

-NHCCNAr' 

I 
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Srheme 2 



63 f 

2 CI-C-NAr 1 
I 

or * 
OdC=NAr' 

1Q 



=0 

NHCCNAr' 

I 

Ha 



ZO[ 




NHCCNAr' 



Ilk 



I 



Reaction of tricyclic derivatives of Formula 
6a and fib with arylacetic acids, activated as the acid 
chlorides IZt anhydrides, mixed anhydrides or activated 
5 with known activating reagents, gives compounds 12a and 
13b (Scheme 3) . 
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Snheme 3 



o 

II 

CI-C-CH 2 Ar' 
12 



Oh 



=0 



NHCOCH 2 Ar ' 



13a 



Y— m E 




NHCOCH 2 Ar' 
13b 



The compounds of Formula I wherein Y, A-B, Z, 
R l f R 2 and R 3 are as defined and the Ar moiety of R 3 
5 (-COAr) is 




X-R 



may be prepared, as shown in Scheme 4, by reacting an 
activated ester of the pyridine-3-carboxylic acid 14 
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with tricyclic derivatives Jia and 3b- The pyridine- 3- 
carboxylic acids 11 may be activated by preparing the 
anhydride, a mixed anhydride or reacting with diethyl 
cyanophosphonate, H, ii-carbonyldiimidazole or related 
5 peptide coupling reagents. Alternatively, the acid 
chloride derivatives 15. may be prepared from the acid 
derivatives 11 and oxalyl chloride or thionyl chloride 
in an inert solvent. The solvent is removed and the 
derivative reacted with la or jib at 0°C to 25°C in 

10 dichloromethane as solvent and a tertiary amine such as 
triethylamine as a base. The activating reagent for the 
pyridine-3-carboxylic acids li is chosen on the basis of 
its compatibility with other substituent groups and the 
reactivity of the activated derivative toward the 

15 tricyclic derivatives 2a and Jib to give the vasopressin 
antagonists 16a and l£b. 
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Scheme 4 

O 




16a 13h 



Alternatively, the compounds of Formula I 
wherein Y, A-B, Z, R 1 , R 2 and R 3 are as defined and the 
Ar moiety of R 3 (-COAr) is 
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wherein R 6 is the- moiety 

-X-R 7 and X is S, NH, NCH3 

may be prepared as shown in Scheme 5 by first converting 
5 tricyclic derivatives la and 2h into the intermediates 
17a and Uh and then reacting these intermediates with 
potassium, sodium, or lithium anions (R 7 -X") to give the 
products l£a and The symbol M + is a metal cation 

derived from reacting a compound HXR 7 with a metal 
10 hydride (sodium or potassium hydride, for example) or 
IDA, n-butyl lithium, lithium bis (trimethylsilyl) amide 

and the like. 

The reaction of intermediates 17a and 12h with 
the moieties R 7 -NH2 and R 7 -NHCH3 may also be carried 
15 without first forming the corresponding anions. Thus, 
heating intermediates Ua and Uh with excess R 7 -NH2 or 
R 7 -NHCH3 in an inert solvent or without solvent gives 
the products 16a and 16b wherein X is NH or NCH3. 
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Alternatively, the intermediates 17a and 17b 
may be converted to the more reactive fluoride deriva- 
tives 18a and 18b as shown in Scheme Reaction of the 
fluoride intermediates lfla and 18b with amines NH2R 7 and 
5 CH3NHR 7 gives the 6-aminonicotinoyl derivatives and 
12k . 
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As an alternative method for synthesis of 
compounds of this invention as depicted in Formula I 
wherein Y, A-B, D, E, F and Z are as previously 
5 described and R3 IS 




is the coupling of pyridinyl carboxylic acids 2SL with 
the tricyclic derivatives 2a and 2h to give 21a and 21b- 
The pyridine carboxylic acids are activated 

10 for coupling by conversion to an acid chloride, bromide 
or anhydride or by first reacting with an activating 
reagent such as H, N-dicyclocarbodiimide, diethyl 
cyanophosphonate and related "peptide type" activating 
reagents. The method of activating the acids 2£ for 

15 coupling to the tricyclic derivatives 2a and 2b is 
chosen on the basis of compatibility with other 
substituent groups in the molecule. The method of 
choice is the conversion of the 3-pyridinyl carboxylic 
acids 20. to the corresponding 3-pyridinylcarbonyl 

20 chlorides. The 3-pyridinylcarbonyl chlorides 22 may be 
prepared by standard procedures known in the art, such 
as reaction with thionyl chloride, oxalyl chloride and 
the like. The coupling reaction is carried out in 
solvents such as halogenated hydrocarbons, toluene, 

25 xylene, tetrahydrof uran, or dioxane in the presence of 

pyridine or tertiary bases such as triethylamine and the 
like (Scheme 7) . Alternatively, the 3-pyridinyl- 
carbonyl chlorides 22, prepared from the carboxylic 
acids 2SL, may be reacted with derivatives 2a and 2b in 

30 pyridine with or without 4- (dimethylamino) pyridine . 
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In general, when the 3-pyridinyl carboxylic 
acids 2£ are activated with "peptide type" activating 
reagents, higher temperatures are required than when the 
3-pyridinylcarbonyl chlorides are used. 



Scheme 7 



aa 



R 



£4 



R 



2h 



Cl- 



22 



n 




?o. 

— N~~ 
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The starting materials and 2h in the foregoing 
Schemes l-l may be prepared as follows. In accordance 
5 with Scheme 8, alkylation of heterocycles of structural 
type 2A with an alkylating moiety such as 21 gives 
intermediates 25> The heterocycle 21 may contain an a- 
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carboxaldehyde function or an a-carboxylic and/or ester 

function as shown in Scheme 8. Where the intermediate 
2£ <r15=h) contains an a-carboxaldehyde group, 
hydrogenation with palladium-on-carbon gives reduction 
5 and ring closure in one step to give 22- 

In derivatives 22 where R 15 is an a-carboxylic 
and/or an a-carboxylic ester function, the intermediate 
amino acid derivative 22 is first isolated and then ring 
closed. The ring closure of derivatives 22 may be 
10 carried out by heating or by activation of the acid 
function (22:R 15 =H) for ring closure. The cyclic 
lactams 22 are conveniently reduced with diborane or 
lithium aluminum hydride to give intermediates 22- 
Reaction of tricyclic derivatives 22 with aroyl 
15 chlorides (ArCOCl) , where Ar is as hereinbefore defined, 
gives diazepines 2£. 

Tricyclic derivatives of structural type 2£ 
may be prepared as shown in Scheme 9. Formylation of 22 
under known conditions in the literature, such as 
20 Vilsmeier formylation, gives intermediates 22 which on 
reduction and ring closure affords tricyclics 27. 

Where the ring containing the symbol 2 is a 
substituted or unsubstituted phenyl group, the procedure 
gives 4 , 5-dihydropyrrolo [1 , 2-a] -quinoxalines 2£. These 
25 derivatives 22 and 22 may be reacted with aroyl 

chlorides (ArCOCl) wherein Ar is as previously defined 
or with a substituted or unsubstituted 6-nitropyridine- 
3-carbonyl chloride or with a nitrogen protecting group, 
such as benzyloxycarbonyl chloride to give compounds 22 
30 and 22- The compounds 22 and 22 may be reacted with 
chlorine, bromine or halogenating reagents such as N- 
chlorosuccinimide, N-bromosuccinimide and the like to 
give compounds 42 and 41 wherein R 17 is a halogen atom. 
The derivatives 22 and 22 may be formylated and 
35 acetylated to give products 42 and 41 wherein R 17 is a 
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CHO or a -COCH3 group. Halogenation, formylation and 
acetylation of derivatives i£ gives 1-substituted 4,5- 
dihydropyrrolofl, 2-a] quinoxalines . The derivatives Mi 
23., Ill and 11 wherein R 16 is a substituted or unsubsti- 
tuted 6-nitro-3-pyridinylcarbonyl group are reduced to 
give the 6-amino-3-pyridinylcarbonyl derivatives 42d and 
43d which are reacted with reagents Ar'COCl, Ar'O^COCl 

or 

Ar'-NCOCI : 



10 wherein Ar 1 and Rb are as previously hereinbefore 
defined, to give tricyclic diazepines 11 and !£. 
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gphpms Q f cont'd^ 



R 16 = ArCO 

0 
II 

R, 6 =Ph-CH 2 OC 
R 1 





R 

Reagent s 
hal ogen 
(CH 3 ) 2 N=CHCI 

cr 



16 CKCCCI:FeCI 3 



16 



17 



1Q 



R 

11 



17 



.17 



R = hal ogen, CHO a) ArCO R = halogen.CHO 



COCK 




b)Ph-CKCO .COCK 



00 12 « W 41c 
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Srhemfi 9 fcont'dl 



42 



Reagent 
Ar'OOO 

Ar'CH,OOCI 

Ar'NCOCI 
I 



is 




44 



Ar'CCNH 
Ar'CH 2 CONH 

Ar'-N-CONH 




4£ R 



The compounds of this invention wherein R 3 is 



the moiety; 



-CAr 



5 and the Ar group is the moiety: 
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R 1 




and R 6 , R a , Rb# Y > r1 * r2 ' z and Ar ' are as previously 
defined and wherein R 11 is selected from the moieties: 




5 

may be synthesized as shown in Scheme 10. 

The tricyclic pyrrolodiazepines " 4£ and 42 are 
reacted with appropriate amines in the presence of 
formaldehyde to give the aminomethylene derivatives 4£ 
10 and A2- The reaction may be carried out with aqueous 
formaldehyde or its equivalent in the presence of the 
appropriate amine in a lower alkanol at room temperature 
or preferably at temperatures of 50°C-100°C. The 
aminomethylene derivatives 43. and 42 may be converted to 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCI7US96/01076 



-50- 

hydrochloride salts or succinic acid and maleic acid 
salts as well as other pharmaceutical^ acceptable acid 
salts. 
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As shown in Scheme 11, reaction of tricyclic 
derivatives of Formula 2a and 2h with substituted and 
unsubstituted arylcarbonyl chlorides 2H, wherein Rl, R2 
and are hereinbefore defined gives compounds 51 and 

5 22 which are vasopressin antagonists. 
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Reaction of tricyclic derivatives of Formula 
3a and 3h with a substituted or unsubstituted phenyl 
carbonyl chloride $2. gives intermediates 54a and 54b. 
The reduction of the nitro group in intermediates 54a 
5 and 54b may be carried out under catalytic reduction 
conditions (hydrogen-Pd/C; Pd/C-hydrazine-ethanol) or 
under chemical reduction conditions (SnCl2~ethanol; Zn- 
acetic acid TiCl3) and related reduction conditions 
known in the art for converting a nitro group to an 

10 amino group. The conditions for conversion of the nitro 
group to the amino group are chosen on the basis of 
compatability with the preservation of other functional 
groups in the molecule. 

Reaction of compounds of Formula 55a and 55b 

15 with acid chlorides, R 25 C0C1 or related activated acid 
carboxylic acids in solvents such as chloroform, 
dichloromethane, dioxane, tetrahydrofuran, toluene and 
the like in the presence of a tertiary base such as 
triethylamine and diisopropylethylamine or pyridine and 

20 the like, affords the compounds 56a and 5£h which are 
vasopressin antagonists. 

The acid chlorides R 25 C0C1 are those wherein 
r25 i s selected from the group 
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Wherein n is 0 or 1; R a is hydrogen, -CH3 or 
C2H5; R* is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower 
5 alkoxy and halogen; R 20 is hydrogen, halogen, (C1-C3)- 
lower alkyl, (C1-C3) lower alkoxy, NH2, -NH (C1-C3) -lower 
alkyl, -N- [ (C1-C3) lower alkyl] 2. 
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O ■ -O • 



- N 



/ \ 

-N N- lower alkyl(C r C 3 ) , 

- NH- (CHjJp- NH1 ower al kyl (C r C 3 ) , 
^(CH,) p -N[lower alkyl(C r C 3 )] 2 , 



-NH-(CH 2 ) 



•NH-(CH 2 ) 



2'p 



10 



NH- (CH 2 ) p - N U- I ower al kyl (C r C 3 ) , 



-NH-(CH 2 ) [ 



Preparation of some tricyclic diazepines 
useful for starting materials for the synthesis of 
compounds of this invention are shown in Schemes 8 and 
9. Other tricyclic diazepines are prepared by 
literature procedures or by methods known in the art or 
by procedures reported for the synthesis of specific 
known tricyclic diazepines. These diazepine ring 
systems discussed below when subjected to reaction 
conditions shown in Schemes 1, 2 , 3, 4 , 5, 6, 7, 9 and 
10 give the compounds of this invention. 
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The tricyclic diazepine ring system, 10,11 
dihydro-5H-imidazo [2, 1-c] [1, 4] benzodiazepine, 




H 

5 is reported by G. Stefancich, R. Silvestri and M. 

Artico, J. Het , Chem . 2£, 529(1993); ring substitution 
on the same ring system is reported by G. Stefancich, M. 
Artico, F. Carelli, R. Silvestri, G. deFeo, G. Mazzanti, 
I. Durando, M. Palmery, TL Farmaco, Ed. 4IL 
10 429(1985) . 
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is reported by F. Povazunec, B. Decroix and J. Morel, J. 
Het . Chem . 21, 1507(1992) and is reduced to give the 
tricyclic heterocycle 9, 10-dihydro-4H-furo [2, 3- 
e]pyrrolo[l, 2-a] [1, 4]diazepine. 




H 

5 

The tricyclic 5, 10-dihydro-4H-pyrazolo [5, 1-c] [1, 4]benzo- 
diazepine ring system is reported by L. Cecchi and G. 
Filacchioni, J. BsL. chem,. 2£L, 871(1983); 




10 The synthesis of 9-0X0-9, 10-dihydro-4H-pyrrolo [ 1, 2-a] - 
thieno[2, 3-e] [1, 4]diazepine is reported by A. Daich and 
B. Decroix, Bull- Chim , Fr 121, 360(1992); 
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H 

and is reduced with boron-dimethylsulf ide to give 9,10 
dihydro-4H-pyrrolo[l, 2-a] thieno [2, 3-e] [ 1, 4 ] diazepine. 




H 



5 Also reported by A. Daich and B. Decroix is 5-oxo-4,5- 
dihydropyrrolo [ 1 , 2-a] thieno [ 3 , 2-e ] [ 1 , 4 ] diazepine 




which is also reduced to give 4, 10-dihydro-5H-pyrrolo- 
[ 1 , 2-a] thieno [ 3 , 2-e ] [1,4] diazepine 
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Reported by B. Decroix and J. Morel, J. Het > Chem - / ZS.# 
81(1991) are Sfl-pyrrolo [ 1 , 2-a) thieno [3, 2-e] [ 1 , 4] diaze- 
pine; 




and 4H-pyrrolo[l,2-a]thieno[2, 3-e] [ 1 , 4 ] diazepine . The 
10ii-pyrrolo [ 1 , 2-a ] thieno [ 3 , 4-£] [ 1 , 4 ] diazepine is 
reported by A. Daich, J. Morel and B. Decroix, J., 
HPtProrvelic Chem ., 21, 2ild994). Reduction by 
10 hydrogen-Pd/C or chemical reduction with reagents such 
as sodium cyanoborohydride and acetic acid gives the 
dihydro tricyclic heterocycles 
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The synthesis of the tricyclic 1 , 5-benzodiazepine ring 
system, 6, 7-dihydro-5H-pyrrolo [ 1 , 2-a] [ 1, 5] benzodiaze- 
pine, has been reported by F. Chimenti, S. Vomero, R. 
5 Giuliano and M. Artico, IL Farmaco, Ed- 2Z, 

339(1977). Annelated 1, 5-benzodiazepines containing 
five member ed rings have been reviewed by A. Chimirri, 
R. Gitto, S. Grasso, A.M. Monforte, G. Romeo and M. 
Zappala, HPtPrnrvrles. No. 3, 604(1993), and the 

10 ring system 6, 7-dihydro-5H-pyrrolo [1, 2-a] [1, 5]benzo- 
diazepine is described. 




The preparation of 5, 6-dihydro-4H- [1, 2, 4] - 
triazolo[4, 3-&] [1, 5]benzodiazepin-5-ones from 1,2- 
15 dihydro-3H-4-dimethylamino-l, 5-benzodiazepin-2-ones has 
been described by M. DiBroccio, G. Roma, G. Grossi, M. 
Ghia, and F. Mattioli J. Msd- Chem; 2£, 489(1991). 

Reduction of 5, 6-dihydro-4H- [ 1 , 2, 4] triazolo [ 4 , 3-a] - 
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[1, 5]benzodiazepin-5-ones with diborane or lithium 
hydride gives the tricyclic 5, 6-dihydro derivatives. 




The compounds of this invention and their 
5 preparation can be understood further by the following 
examples, but should not constitute a limitation 
. thereof. 

figfprfinre Example 1 
1- {?-KHi-rophenv l ) -1 H-pvrrole-2-carboxaldehvde 

10 To a solution of 3.76 g of l-(2-nitro- 

phenyl) pyrrole in 20 ml of N, N-dimethylf ormamide at 0°C 
is added dropwise with stirring 3 ml of phosphorus 
oxychloride. Stirring is continued for 30 minutes and 
the reaction mixture is heated at 90°C for 1 hour. 

15 After cooling to room temperature the mixture is treated 
with crushed ice and the pH adjusted to 12 with 2 N 
sodium hydroxide. The resulting suspension is filtered, 
washed with water and dried to give 5.81 g of the 
desired product as a light yellow solid, m.p. 119°- 

20 122°C. 

Rpfprpnce Example 2 
q , R-ni hydro-p yrrolo- H , 2-a 1 -auinoxal ine 
To a solution of 1.0 g of 1- (2-nitrophenyl) - 
lH-pyrrole-2-carboxaldehyde in 4 0 ml of ethyl alcohol 
25 and 40 ml of ethyl acetate, under argon, is added 40 mg 
of 10% Pd/C. The mixture is hydrogenated at 40 psi for 
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2 hours and filtered through diatomaceous earth. The 
filtrate is concentrated in vacuo to a residue which is 
dissolved in ether and treated with hexanes to give 
0.35 g of the desired product as a beige solid, m.p. 
5 108°-110°C. 

Rpfprpnpe Example 3 
fl- r?-NitrnbPnznYl>D vrrQle-2-r.arhoxaldehvde 

To an ice bath cooled solution of 5,6 g of 2- 
pyrrolecarboxaldehyde in 40 ml of tetrahydrofuran is 
10 added 2.4 g of 60% sodium hydride in mineral oil. The 
temperature elevates to 40°C. After stirring for 20 
minutes a solution of 11.0 g of 2-nitrobenzoyl chloride 
in 20 ml of tetrahydrofuran is added dropwise over 20 
minutes. After stirring in the cold for 45 minutes, the 
15 reaction mixture is poured into ice water and ether then 
filtered. The cake is washed with additional ether. 
The two phase filtrate is separated and the ether layer 
dried and concentrated in vacuo to give 10 g of a 
residue as a dark syrup which is scratched with ethanol 
20 to give crystals which are collected by filtration, 
washed with ether and then dried to afford 3.2 g of 

solid, m.p. 95-99°C. 

Reference Example 4 
1 0 , U -Pi hvdro- 5H-ovrrolo f 2 , 1-d U . 4 1 ben?odi azepin-5-one 

25 A mixture of 1.5 g of N- (2-nitrobenzoyl) - 

pyrrole-2-carboxaldehyde in 50 ml of ethyl acetate, 2 
drops of concentrated HC1 and 0.3 g of 10% Pd/C is 
shaken in a Parr apparatus under hydrogen pressure for 
1.75 hours. The mixture is filtered, 0.4 g of 10% Pd/C 

30 added and the mixture shaken in a Parr apparatus under 
hydrogen pressure for 2 hours. The reaction mixture is 
filtered through diatomaceous earth and the filtrate 
concentrated in vacuo to give 1.0 g of a yellow oil. 
The residue is purified on thick layer chromatography 

35 plates by elution with 4:1 ethyl acetate :hexane to give 
107 mg of the desired product as an oily solid. 
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Reference Example 5 
l-<2-Nit rnbenzvlW2-pyrrolecarbQxaldehvde 
To 5.56 g of 60% sodium hydride in mineral 
oil, washed three times with hexane, is added 300 ml of 
5 N,N-dimethylformamide under argon. The reaction mixture 
is cooled in an ice-bath and 13.2 g of pyrrole-2- 
carboxaldehyde is added slowly. The reaction mixture 
becomes a complete solution and is stirred for an 
additional 10 minutes. While stirring, 30.0 g of 2- 
10 nitrobenzyl bromide is added slowly. After complete 
addition, the reaction mixture is stirred for 30 
minutes, the ice bath is removed and the reaction 
mixture stirred at room temperature for 24 hours. The 
N,N-dimethylformamide is concentrated in vacuo to give a 
15 residue which is stirred with ice water for 1 hour. The 
resulting solid is collected, air dried, then vacuum 
dried to give 30.64 g of the desired product as a tan 
solid, m.p. 128-132°C. 

Reference Example 6 
20 10, ll-Dihvdro-5H-pv rrnlor2. l-cl f 1 . 4 1 benzodiazepine 

A mixture of 30.6 g of 1- (2-nitrobenzyl) -2- 
pyrrolecarboxaldehyde and 3.06 g of 10% Pd/C in 400 ml 
of ethyl acetate and 400 ml of ethyl alcohol is hydro- 
genated over 18 hours. The reaction mixture is filtered 
25 through diatomaceous earth and the filtrate is treated 
with activated carbon and filtered through diatomaceous 
earth. The filtrate is concentrated la vacuo to give a 
residue which is dissolved in methylene chloride con- 
taining ethyl alcohol. The solution is passed through a 
30 pad of silica gel and the pad washed with a 7:1 hexane- 
ethyl acetate solution to give 16.31 g of the desired 
product as solid, m.p. 145-148°C. 
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F»f°r»Tirf Example 7 

g-MPf.hvib Any.nrhithiophene-2-aref vl chloride 
A mixture of 2.0 g of 3-methylbenzo [b] - 
thiophene-2-acetic acid and 19.4 ml of thionyl chloride 
5 is heated at reflux for 1 hour. The volatiles are 
evaporated in vacuo to give a residue which is con- 
centrated from toluene three times and dried under 
vacuum to give 2.25 g of the desired product as a 
residue. 

10 Rpfprencp Example 8 

4-r?M nrn-2-mpf hnxvben7Qvl chloride 
A solution of 2.0 g of 4-chloro-£-anisic acid 
in 22 ml of thionyl chloride is heated at reflux for 1 
hour. The volatiles are evaporated in yacUQ to give a 
15 residue which is concentrated from toluene three times 
and dried under vacuum to give 2.0 g of the desired 

product as a residue. 

ppfprpnre Example 9 

?- jth fluom mPt hvlibpnzovl chloride 
20 A solution of 2.0 g of o-trif luoromethyl- 

benzoic acid in 21 ml of thionyl chloride is heated at 
reflux for 1 hour. The volatiles are evaporated in 
vacuo to give a residue which is concentrated from 
toluene three times and dried under vacuum to give 2.1 g 
25 of the desired product as a residue. 

R^fprpnrP Example 10 

9-Mpr.hvlp hPnvlacet.vl chloride 
A solution of 2.0 g of o-tolylacetic acid in 
27 ml of thionyl chloride is heated at reflux for 1 
30 hour. The volatiles are evaporated in vacuo to give a 
residue which is concentrated from toluene three times 
and dried under vacuum to give 2.1 g of the desired 
product as a light brown oil. 
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Rftfsrence Example 11 

^-MPt.hvl-4-nitro-benzovl chloride 
A mixture of 1.81 g of 3-methyl-4-nitrobenzoic 
acid and 1.25 g of thionyl chloride in 75 ml of chloro- 
5 form is heated at reflux under argon for 48 hours. The 
volatiles are removed in vacuo to a residue which is 
evaporated with toluene several times in 3£a£H£. The 
residue is partially dissolved in methylene chloride and 
filtered free of solids and the filtrate evaporated in 
10 vacuo to give 1.47 g of the desired acid chloride. 

Rpfprgnce Example 12 
1 - (o-Nitrobenzvl | -imidazole-2-carboxaldehvde 

A 2.0 g portion of sodium hydride (60% in oil) 
is washed with pentane two times. To the residue is 
15 added 110 ml of N,N-dimethylformamide under argon. With 
stirring and external cooling, 4.80 g of 2-imidazole- 
carboxaldehyde is added and the cooling bath removed. 
Slight external heating results in a yellow solution. 
The reaction mixture is chilled in ice and 10.8 g of 2- 
20 nitrobenzyl bromide is added. The reaction mixture is 
stirred at 0°C for 18 hours. The volatiles are removed 
in vacuo to a residue which is stirred with ice water, 
filtered and the cake washed well with water and suction 
dried to give 10.9 g of the desired product as a solid, 
25 m.p. 141-144°C. MH+ 232. 

Reference Example 13 

i o . i i-Dihvdr o-5H-imidazo f 2 , l -cl f 1 ■ 4 1 benzodiazepine 

A 5.0 g sample of 1- (o-nitrobenzyl) -imidazole- 
2-carboxaldehyde is dissolved in 150 ml of hot ethyl 

30 alcohol, cooled to room temperature and filtered. To 
the filtrate is added 0.5 g of 10% Pd/C and the mixture 
hydrogenated at 48 psi for 4 hours. An additional 0.5 g 
of 10% Pd/C is added and hydrogenation continued for 25 
hours at 65 psi. The mixture is filtered through 

35 diatomaceous earth and the cake washed with ethyl 
acetate. The filtrate is evaporated in vacuo to a 
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residue which is dissolved in methylene chloride, 
treated with activated carbon, filtered through 
diatomaceous earth and hexanes added to the filtrate at 
the boil to give 1.86 g of the desired product as a 
5 crystalline solid, m.p. 164-170°C 

ppfprpnce Example 14 
in. n-nihvrirn-5H-im iriazor2, l-cl [ 1 . 4 1 benzodiazepine 

To a suspension of 4 mmol of lithium aluminum 
hydride in 20 ml of anhydrous tetrahydrofuran is added a 
10 1 mmol solution of 10, ll-dihydro-ll-oxo-5H-imidazo- 

[2, 1-c] [1, 4] benzodiazepine and the mixture is refluxed 
for 24 hours and cooled at 0°C To the mixture is added 
dropwise 0.12 ml of water and 6 ml of 1 N sodium 
hydroxide. The mixture is extracted with ethyl acetate 
15 and the solvent removed to give the desired product as a 
solid. Recrystallization from methylene chloride-hexane 

gives crystals, m.p. 164-170°C. 

Rpfprpnce Example 15 
9 . 1 0-Dihvdro-4H- f uro f 2 - Vftlpvrrolo f 1 , 2-a 1 f 1 , 4 1 diazepine 
20 To a suspension of 4 mmol of lithium aluminum 

hydride in 25 ml of anhydrous tetrahydrofuran is added 1 
mmol of 9,10-dihydro-4H-furo[2,3-e]pyrrolo(l,2-a) [1,4]- 
diazepin-9-one. The mixture is refluxed for 12 hours 
and allowed to stand overnight. To the mixture is added 
25 dropwise 0.12 ml of water and then 6 ml of 1 N sodium 
hydroxide. The mixture is extracted with ethyl acetate 
and the- extract dried (Na2S04) • The volatiles are 
removed in vacuo to give the desired product as a solid. 

Rpf prince Example 16 
. 30 9. lO-Dihyrirn-4H-fn ro \7. 3-el pvrrolo r 1 , 2-al f 1 . 4 1 diazepine 
A solution of 1 mmol of 4H-furo [2, 3-e]pyrrolo- 
. [1,2-a] [1, 4]diazepine and 0.2 g of 10% Pd/C in 10 ml of 
ethanol is hydrogenated for 18 hours. The reaction 
mixture is filtered through diatomaceous earth and the 
35 filtrate is evaporated in vacuo to give the desired 
product as a solid. 
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E&ffiXgnCfi Example 17 
Q. 10-Dihv riro-4H-pvrrQlofl,2-a1t-hienQf2. 

M r41rtiazepine 

To a mixture of 7.0 g of 9-oxo-9, 10-dihydro- 
5 4H-pyrrolo[l,2-a]thieno(2,3-e] [1, 4]diazepin in 25 ml of 
anhydrous tetrahydrofuran is added 9 ml of 10 molar 
boron-dimethylsulfide in tetrahydrofuran. The mixture 
is refluxed for 6 hours. The solution is cooled to room 
temperature and 25 ml of methanol added dropwise. The 
10 volatiles are removed under vacuum. To the residue is 
added 100 ml of 2 N NaOH. The mixture is refluxed 5 
hours and filtered. The solid is extracted with di- 
chloromethane and the extract is washed with 2 N citric 
acid, water and dried (Na2S04) . The solvent is removed 
15 in vacuo to give the desired product as a solid. 

Rff»rf nr » Example 18 
4 , 1 n-n ] hyriro-SH-pyrrolo U , 2-a 1 thieno \3. 2-el - 
U - 4 1riiazepine 
To a suspension of 7.0 g of 5-OXO-4, 5-dihydro- 
20 pyrrolo[l,2-a]thieno[3,2-e] [1, 4]diazepine in 25 ml of 
anhydrous tetrahydrofuran is added 9 ml of 10 M barane- 
dimethylsulfide in tetrahydrofuran. The mixture is 
refluxed for 6 hours. The solution is cooled to room 
temperature and 25 ml of methanol added dropwise. The 
25 volatiles are removed under vacuum. To the residue is 
added 100 ml of 2 N NaOH. The mixture is refluxed 5 
hours and filtered. The solid is extracted with di- 
chloromethane and the extract is washed with 2 N citric 
acid, water and dried (Na2S04) . The solvent is removed 

30 to give a solid. 

^fprftnrft Example 19 
^ f 6-nih V riro-4H-n .2.4Ttri *7.ninf4. 3-ai H . 51 benzodiazepine 
A mixture of 7.0 g of 5, 6-dihydro-4H- [ 1 f 2, 4 ] - 
triazolo- [4, 3-a] [1, 5] benzodiazepin-5-one in 25 ml of 
35 tetrahydrofuran is added 9 ml of 10 M borane- 

dimethylsulf ide in tetrahydrofuran. The mixture is 
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refluxed for 6 hours, cooled to room temperature and 25 
ml of methanol added dropwise. The volatiles are 
removed under vacuum and to the residue is added 100 ml 
of 2 N sodium hydroxide. The mixture is refluxed for 5 
5 hours, chilled and extracted with dichloromethane . The 
extract is washed with 2 N citric acid, water and dried 
(Na2S04) . The solvent is removed under vacuum to give a 
solid. The solid is purified by chromatography on 
silica gel to give the desired product. 
10 Reference r.vample 20 

i - ( ?-Nitrophfinvl ) -iH-pvrrole-2-carboxaldehvde 

A sample of 4.7 g of sodium hydride (60% in 
oil) is washed with hexane (under argon) . To the sodium 
hydride is added 200 ml of dry N,N-dimethylformamide and 

15 the mixture is chilled to 0°C. To the mixture is added 
10.11 g of pyrrole-2-carboxaldehyde in small portions. 
The mixture is stirred 10 minutes and 15.0 g of 1- 
fluoro-2-nitrobenzene added dropwise. After the addi- 
tion, the mixture is stirred at room temperature 16 

20 hours and the mixture concentrated (65°C) under high 
vacuum. To the residue is added 400 ml of dichloro- 
methane and the mixture washed with 150 ml each of H2O, 
brine and dried (Na2S04) • The solvent is removed in 
vacuo to give a yellow solid. Crystallization from 

25 ethyl acetate-hexane (9:1) gives 17.0 g of light yellow 

crystals, m.p. 119°-122°C. 

Rpfprence Example 21 

4 , l o-DibYriro-5H-p vrrolo [ 1 . 2-a 1 thieno f 3 , 2-el - 

fl . 4 1diazeoine 

30 To an ice cooled mixture of 2.1 g of pyrrole- 

2-carboxylic acid and 2.3 g of methyl 3-aminothiophene- 
2-carboxylate in 40 ml of dry dichloromethane is added 4 
g of N,N-dicyclohexylcarbodiimide. The mixture is 
stirred at room temperature for 3 hours and filtered. 

35 The filter cake is washed with dichloromethane and then 
extracted twice with 60 ml of acetone. The acetone 
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extract is concentrated to dryness to give 0.8 g of 
solid, m.p. 214-218°C. To a suspension of the preceding 
compound (1.19 g) in 20 ml of dry tetrahydrofuran is 
added 0.2 g of sodium hydride (60% in oil). After the 
5 hydrogen evolution, the mixture is stirred and refluxed 
for 4.5 hours, cooled and poured into ice-water. The 
precipitated solid is filtered and the solid triturated 
with petroleum ether (bp 30-60°C) to give 0.75 g of 
4, 10-dihydro-4, 10-dioxo-5]i-pyrrolo- [1, 2-a] thieno [3, 2- 

10 e] [1, 4]diazepine as a solid, m.p. 280-290°C. The 

preceding compound (0.362 g) is added to an ice-water 
cooled solution of 1 M diborane in tetrahydrofuran. The 
mixture is stirred at room temperature for 65 hours. 
The solution is concentrated to dryness and ice-water 

15 added to the residue. The mixture is acidified with 

dilute HC1, stirred and then basified with solid NaHC03. 

The mixture is filtered to give 0.223 g of a solid 

(foam) m.p. 80-85°C. 

ppfprpnre Example 22 

20 m. l i-Dihy rirn-5H-l. 2. 4-triazolo [ 3. 4-d - 

H . 4 1 benz odiazepine 
A mixture of 2.2 g of 2-cyanoaniline, 2.0 g of 
methyl bromoacetate and 1.3 g of potassium carbonate in 
12 ml of dry N, N-dimethylf ormamide is heated at 150- 
25 155°C for 40 minutes. The cooled mixture is poured into 
ice-water and the mixture filtered to give 2 g of methyl 
[N- (2-cyanophenyl) amino] acetate as a yellow solid, m.p. 
70-7 8°C. The preceding compound (2.0 g) is added to a 
solution of 0.5 g of sodium methoxide in 50 ml of 
30 methanol. The mixture is shaken under an atmosphere of 
hydrogen with the catalyst Raney-Ni for 19 hours. The 
mixture is filtered through diatomaceous earth and the 
filtrate evaporated. Water is added to the residue and 
the mixture filtered to give 2, 3, 4, 5-tetrahydro-lfl-l, 4- 
35 benzodiazepin-3-one as a yellow solid, m.p. 167-170°C. 
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A mixture of the preceding compound (1.6 g) 
and 0.84 g of phosphorus pentasulfide in 10 ml of dry 
(dried over KOH) pyridine is stirred and heated at 80- 
85°C for 15 minutes. The mixture is poured into water 
5 and stirred for 30 minutes. Filtration gives 1.0 g of 
1, 2, 4, 5-tetrahydro-3fl-l, 4-benzodiazepin-3-thione as 
yellow solid, m.p. 150-153°C. 

The preceding compound (0.5 g) and 0.5 g of N- 
formylhydrazine in 6 ml of dry n-butanol is refluxed for 
10 16 hours and the solvent removed. The gummy residue is 
triturated with cold water and the mixture filtered. 
The solid is triturated with acetone to give 0.19 g of 
yellow solid, m.p. 232-237°C. 

BfiJfeianCfi F-xample 23 
15 4- fi-Pihvdrn-6H- T 1 . ? - 4 1 1 r iazol o T 4 . 3-al UL 51= 

hPnrnriiazepine 
A mixture of 2, 3, 4, 5-tetrahydro-lii-l, 5-benzo- 
diazepin-2-thione (0.8 g) and 0.80 g of N-formyl- 
hydrazine in 8 ml of n-butanol is stirred and refluxed 
20 for 18 hours and the solvent removed under vacuum. Ice 
water is added to the residual solid and the mixture 
filtered to give 0.312 g of a gray solid, m.p. 162- 
165°C. 

Rpfprence Example 24 

25 4. 5-Dihvdrn-fiH-imida 7on . ?-al U , 5 1 ben zod i azep i ne 

A mixture of 30 g of acrylic acid, 33 g of Qr 
phenylenediamine is heated on a steam bath for 1.5 hours 
and the cooled black mixture triturated with ice-water. 
The aqueous phase is decanted and ice and aqueous 

30 ammonium hydroxide added to the residue. The mixture is 
extracted with dichloromethane and the extract concen- 
trated to dryness. The residue is triturated with 
carbon tetrachloride and filtered. The oily solid is 
triturated with a small amount of ethanol to give 9.7 g 

35 of a solid. Trituration of the solid with ethyl acetate 
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gives 2, 3, 4, 5-tetrahydro-lH-l, 5-benzodiazepin-2-one as 
an impure solid, m.p. 75-107°C. 

A mixture of the preceding compound (11.3 g) 
and 5-9 g of phosphorus pentasulfide in 70 ml of dry 
5 pyridine is stirred and heated at approximately 80°C for 
20 minutes. The mixture is poured into water and the 
mixture stirred for 30 minutes. Filtration gives 8.6 g 
of 2, 3, 4, 5-tetrahydro-lii-l, 5-benzodiazepin-2-thione as a 
solid, m.p. 154-157°C. 

10 A mixture of the preceding compound (0.70 g) , 

1.0 g of aminoacetaldehyde dimethyl acetal and 15 mg of 
4-methylbenzenesulfonic acid monohydrate in 6 ml of dry 
n-butanol is refluxed for 4 hours and the solvent 
removed under vacuum. The residue is heated (refluxed) 

15 with 10 ml of 3 H hydrochloric acid for 55 minutes. Ice 
is added to the cooled mixture and the mixture made 
basic with solid NaHC03- The mixture is extracted with 
dichloromethane and the extract dried (Na2S04) . The 
solvent is removed to give an orange syrup which solidi- 

20 fied on standing. The oily solid is triturated with 

acetone to give a light yellow solid (0.185 g) m.p. 119- 
122°C. 

Reference Example 25 
1- (2-Nitrophenvn -2-pvrro leacet ic acid, ethvl ester 
25 To a stirred mixture of 1.88 g of l-(2- 

nitrophenyl) pyrrole, 4.80 g of ethyl iodoacetate and 
2.22 g of FeS04-7H20 in 40 ml of dimethyl sulfoxide is 

added dropwise 10 ml of 30% hydrogen peroxide while 
keeping the reaction mixture at room temperature with a 

30 cold water bath. The mixture is stirred at room 

temperature for one day. An additional 2.4 g of ethyl 
. iodoacetate, 1.1 g of FeSO4.7H20 and 5 ml of 30% 
hydrogen peroxide is added and the mixture stirred at 
room temperature for 1 day. The mixture is diluted with 

35 water and extracted with diethyl ether. The organic 

extract is washed with water, brine and dried (Na2S04) . 
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The solvent is removed and the residue (2.12 g) chroma- 
tographed on silica gel with ethyl acetate-hexane (1:4) 
as solvent to give 0.30 g of product as a brown gum. 

^fprpnrP Example 26 

5 ' a . 7-ni h vdro -^H-pvrrni o n . ?-a l f l . 51 henzodiazep i n- v-pne 

To a solution of 0.8 mmol of 1- (2-nitro- 
phenyl) -2-pyrroleacetic acid, ethyl ester in 3 ml of 
ethanol is added stannus chloride dihydrate (SnCl2.2H20) 
in 2 ml of concentrated hydrochloric acid (with cooling 
10 in water bath) . The mixture is stirred at room tempera- 
ture for 5 hours and chilled in an ice bath. To the 
mixture is added slowly saturated sodium carbonate 
solution. The solid which precipitates is filtered and 
the solid washed with water and then extracted with 
15 ethyl acetate. The ethyl acetate extract is dried 

(Na2S04) and the solvent removed to give 0.16 g of solid 
which is triturated with ether to give 0.11 g of product 
as an off-white solid. 

Rpff^r"-' 3 F.vamole 27 
20 fi.7-nihvd m -SH-pvrrQiftH.7-»i n . 5 1 benzod.i azePine 

To a solution of 0.070 g of 6, 7-dihydro-5tt- 
pyrrolo [1, 2-a] [1, 5]benzodiazepin-6-one in 2 ml of 
tetrahydrofuran is added 0.45 ml of a 2.0 M solution of 
diborane-dimethylsulfide in tetrahydrofuran. The 
25 mixture is re fluxed for 3 hours, poured into water and 
made basic with 2 N NaOH. The tetrahydrofuran is 
removed under vacuum and the residual aqueous mixture 
extracted with diethyl ether. The extract is washed 
with brine, dried (Na2S04) and the solvent removed to 
30 give 0.065 g of a colorless oil; one spot by thin layer 
chromatography (silica gel) with ethyl acetate-hexane 
(1:2) as solvent- (Rf 0.81). 
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Rfifffrftn^e Example 28 

1- r2-Nitro-5- (ethoxvcarbonvl)benzvn-Pvrrole-2- 
carboxaldehyde 
To a stirred slurry of 2.2 g of sodium hydride 
5 (60% in oil, washed with hexane) in tetrahydrofuran is 
added at 0°C a solution of 4.5 g of pyrrole-2-carbox- 
aldehyde in 25 ml of tetrahydrofuran. After the addi- 
tion is complete, a solution of 15 g of ethyl 4-nitro-3- 
bromomethylbenzoate in 30 ml of dry tetrahydrofuran is 
10 slowly added under nitrogen. The reaction mixture is 

stirred at 20°C for 8 hours and carefully quenched with 
water. The reaction mixture is extracted with chloro- 
form which is washed with water, dried with Na2S04 and 

concentrated in. vacuo to give 12 g of the desired 
15 product as a solid; mass spectrum (M + H)349. 

Reference Example 29 

l-f2-Nitro-4- <ethoxvcarbonvl)benzvll-Pvrrole-2- 

carfrpxaltiehyde 

The conditions of Example 28 are used with 
20 ethyl 3-nitro-4-bromomethylbenzoate to give 13.0 g of 
the desired product as a solid; mass spectrum (M + H)349. 

Reference Example 20 

Ethyl 10, ll-Dihvd ro-5H-pyrrolor2. 1-cl LL 41- 
benzodiazepine-7-carboxvlate 

25 A solution of 10.0 g of 1- [2-nitro-5- (ethoxy- 

carbonyl) benzyl ] -pyrrole-2-carboxaldehyde in 150 ml of 
absolute ethanol containing 1.0 g of 10% Pd/C is 
hydrogenated in a Parr apparatus for 16 hours under 40 
psi of hydrogen. The reaction mixture is filtered 

30 through a pad of diatomaceous earth and the filtrate 
concentrated in vacuo to a residue of 5.5 g of the 
desired product as a solid; mass spectrum (M + H)255. 
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Rpfpr^ncfr Example 21 

Ethyl 1 0 r 11 -nihvdro-5H-Dvrro1 o f ? . 1 -cl f 1 . 4 1 - 
hpnsnrtiazepine-B-carboxvlate 
The hydrogenation conditions of ethyl 10,11- 
5 dihydro-5H-pyrrolo[2, 1-c] [1, 4] -benzodiazepine-7-car- 
boxylate are used with 1- [2-nitro-4- (ethoxycarbonyl) - 
benzyl] -pyrrole-2-carboxaldehyde to give 5.0 g of the 
desired product as a solid; mass spectrum (M + H)255. 

Rfifgrence Example 32 
10 ?-MPthvlf urane-3-rarbQnvl chloride 

A mixture of 4.0 g of methyl-2-methylfurane-3- 
carboxylate, 30 ml of 2 N NaOH and 15 ml methanol is 
refluxed for 1.5 hours. The solvent is removed under 
vacuum to give a solid. The solid is extracted with 
15 dichloromethane (discarded) . The solid is dissolved in 
water and the solution acidified with 2 N citric acid to 
give a solid. The solid is washed with water and dried 
to give crystals 1.05 g of crystals of 2-methylfuran-3- 
carboxylic acid. The preceding compound (0.95 g) and 3 
20 ml of thionyl chloride is refluxed for 1 hour. The 

solvent is removed, toluene added (20 ml, three times) 
and the solvent removed to give the product as an oil. 

Reference Example 33 
?-r?- (Tri hiitvistannvl)-3-thienvl1-l. 3-dioxolane 
25 To a stirred solution of 15.6 g (0.10 mol) of 

2- (3-thienyl) -1, 3-dioxolane in 100 ml of anhydrous 
ether, n-butyl-lithium (1.48 N, in hexane, 74.3 ml) is 
added dropwise under nitrogen at room temperature. 
After being refluxed for 15 minutes, the reaction 
30 mixture is cooled to -78°C and tri-n-butyltin chloride 

(34.18 g, 0.105 mol) in 100 ml of dry tetrahydrofuran is 
added dropwise. After the addition is complete, the 
mixture is warmed to room temperature and the solvent 
evaporated. To the oily residue 100 ml of hexane is 
35 added, and the resulting precipitate (LiCl) is filtered 
off. The filtrate is evaporated and the residue dis- 
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tilled at reduced pressure, giving 34.16 g (77%) of the 
desired product. 

Rgffirgnce Example 34 
M^ttlY 1 6-aTninopvridinp-3-carbQXVlate 
5 Dry methanol (400 ml) is cooled in an ice bath 

and HC1 gas is bubbled into the mixture for 25 minutes. 
To the MeOH-HCl is added 30 g of 6-aminopyridine-3- 
carboxylic acid and then the mixture is stirred and 
heated at 90°C for 2 hours (all the solid dissolved) . 
10 The solvent is removed under vacuum and the residual 

solid dissolved in 100 ml of water. The acidic solution 
is neutralized with saturated sodium bicarbonate (solid 
separated) and the mixture chilled and filtered to give 
30 g of white crystals, m.p. 150°-154°C. 
15 Rpfgrence Example 35 

6-f ^-fluoro-?-TnPf hvibfi n 7 .nvi)aminolpvridine-3-carboxvlic 

acid 

To a mixture of 4.5 g of methyl 6-amino- 
pyridine-3-carboxylate and 5.53 ml of triethylamine in 
20 40 ml of dichloromethane (cooled in an ice bath) is 

added 6.38 g of 5-f luoro-2-methylbenzoyl chloride in 10 
ml of dichloromethane. The mixture is stirred at room 
temperature under argon for 18 hours and an additional 
3.4 g of 5-fluoro-2-methylbenzoyl chloride added. After 
25 stirring at room temperature for 3 hours, the mixture is 
filtered to give 3.0 g of methyl 6- [ [bis (5-f luoro-2- 
methylbenzoyl) ] amino ]pyridine-3-carboxylate. The 
filtrate is concentrated to dryness and the residue 
triturated with hexane and ethyl acette to give an 
30 additional 9.0 g of bis acylated compound. 

A mixture of 12.0 g of methyl 6- [[bis (5- 
fluoro-2-methylbenzoyl) ) amino]pyridine-3-carboxylate, 60 
ml of methanol-tetrahydrofuran (1:1) and 23 ml of 5 R 
NaOH is stirred at room temperature for 16 hours. The 
35 mixture is concentrated under vacuum, diluted with 25 ml 
of water, cooled and acidified with 1 N HC1. The mix- 
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ture is filtered and the solid washed with water to give 
6.3 g of the product as a white solid. 

As described for Reference Example 35 , but 
substituting the appropriate aroyl chloride, heteroaroyl 
chloride, cycloalkanoyl chlorides, phenylacetylchlorides 
and related appropriate acid chlorides, the following 6- 

[ (aroylamino]pyridine-3-carboxylic acids, 6- [ (hetero- 
aroyl) amino] pyridine-3-carboxylic acids and related 6- 

[ (acylated) amino }pyridine-3-carboxylic acids are 
prepared. 

Rpfprencp Example 36 
fi- r n-Methvl-?-thienv 1r*rhonvl ) amino! Pvridine-3- 

rflrboxylic acid 

Reference Eaamels 3*? 
s-r r7-MPf_hvi-3- thienvicarbonvl)aminolPvridine-3- 

rflrfroxyUc acid 

Rpfpr^ncp Example 38 
6- f n-Mei:hvl -?-fnranYl rarhQnvnaminolPvridine~3- 
rarhnxylic acid 

6- r (?-Methvl-3-furanylcarbo nyl) amino! Pvridine-3- 

^pf fr pnrp Example 40 
6- r (3-fliinrn-2-met hvlbenzo yl l amino! pyridine- 3-carboxvl ic 

acid 

Rpference Example 41 
^. f f?-Mftf hvlbp n7n Y l) aminolpvridine-3-carboxvlic acid 
Rpferenrp Example 42 
r f?-rhiorQben7ovi> ami nolpvr i d i np'3-car bQXV li c ac i d 
Rpfprencp Example 43 
6-f <7-riuorob e n7.nyn amino! pyridine- 3-carbOXVlic acid 
S£l£££H££ Example 44 
6- r f2-Ch1oro-4-f lunrobenz nyn aminol pyridine- 3-carbQXVliC 

acid 

6- \ (2, ^-Dichlorobenzov l ) amino ! pyr idine- 3-carboxvlic acid 
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Reference Example 46 

q- f r4>rh1nro-2 -flnorQbenzovl)aminolpvridine-3-carbQXVllc 

acid 

Rpf^rence Example 47 
5 Sz [ 5- TrimethQxvbenzovl)an\inQlPvridine-3-carbQ«vlic 

acid 

Reference Example 48 

fi-r fy^-nifiuo rnbenzQvl>aminQlPvriciine-3-carbQXvlic acid 

Reference Example 4 9 
10 £zJ (2-Bro mnbenzovl) amino! pvridine-3-carbQXVlic acid 

Reference Example 50 
6- r <9-r.hlorp -4-nit.rohpnznvn amino 1 pvridine-3-carboxvlic 

acid 

Reference Example 51 
15 £zJ (Tetrab Y drnfuranvl>2-carbonvl)aminQlPvridine-3- 

carboxylic acid 
Reference Example 52 
6- r (Tet.rahyrirothie nvl-2-carbonvl) aminol Pvridine-3- 

carboxylic acid 

20 Reference Example 53 

, 6- f fCvclohexylca rbnnyll aminol pvridine-3-carboxvlic acid 

Reference Example 54 
r frvrlphex ".VenecarbQnvl)aminolpyridine"3-carbQXVlic 

acid 

25 Reference Example 55 

g^j f5>Fluor o-2-methvlbenzeneacervl) ami nol Pvridine-3- 

Cflrhoxvlic acid 

Reference Example 56 
6- f (?-rhloro henzeneacervn amino! Pvridine-3-carboxvlic 
30 acid 

Reference Example 5"? 
6-f frvrlopent vlcarbonvnaminolPvridine-3-carbc>xvlic acid 

Rpfprence Example 58 
fi-f (ryclohexylacety U aminol pvridine-3-carboxvlic acid 
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Rpfffnr" EaamBlfi 59 
fi-rn-MPthvi-2- i -hiPnviar^fvi)aminQlPvrTriine-3-carbQ«v li c 

acid 

Rpfprpnce Example 60 
5 S-J 17-MfthYl-Whi p nvlarPt.v] ) ami nnl pvri dine-3-carboxvlic 

acid 

BpfprftnRB Example 61 

fi-r n-MPthvi-2- fiiranviaeervnaminolPvr1{iine-3-carbgxv li c 

acid 

10 Example 62 

fi_r /9-MPi-hvl-l - FiiranvlacprvnaminnlPvridine-VcarbQXVliC 

acid 

B£££££n££ Example 63 
6-r n-MPt-hvl-^-rptrah v rimi-hi Pnvl arPtvl ) amino! Pvridine-3- 
15 rarhnyyUr acid 

Reference Example 64 
g- r /7-MPfhvl -3-r et rahvd rot hi envl acetyl) ami no 1 PVridine-3- 

rflrfroyylic acid 

R(a fprence Example 65 
20 6-f (7. S-nirh1nrohen 7nynaminolPvridine-3-CflrhQKV li C ac i d 

Reference Example 66 
6-f n. s-nichlnrnheny. p yl >amino1pyridine-3-carbOXVlic acid 

Reference Example 6"? 
fi- r (7-Mprhvl-<-rhlnro h pn7ov1 ) ami nol pvridi ne- 3-carbOXVliC 

25 acid 

ppfprpnrp Example 68 
6- [ (?. ^-nimethylhenzov l ) ami nol pvr idine-3-carbPXVliC acid 

Rpfprence Example 69 
6- f (7-Mer.hoxyhpnzo v l ) aminolpyririine-3-carboxvlic acid 
30 Rpfprence Example 7Q 

6- f (2-Tri f luoromethoxvb pnzovl) aminolPvridine-3- 
C^rhnxylic acid 
Rpfprence Example 71 
6- T (4-CM r,ro-7-mei-hnxvhen70vUaminolPVridine-3- 

35 cflrboxylic acid 
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ppfprfince Example 72 
r (2- (Tr.i flnnromethvl) benzoyl 1 aminol Pvridine-3- 
rflrftoxyllr; acid 

Reference Example 73 
5 6z r (2. 6-Dirhlornbe n7nvl^aminolpvridine-3~carbQxvlic acid 

Reference Example 74 
6-j ^,fi-nimeth V iben7ovl)aminQlpyridine-3-carbQXvlic acid 

Reference Example 75 
^ r (7-Mer_hvlf hiobenz o vU aminol pvridine-3-carboxvlic acid 
10 Reference Example 76 

6- r f4-rinoro-7- ft ri f lu oromethvl } benzoyl ) amino 1 pyridine- 

Vrarhnxvlic acid 
Reference Example 77 
6- r (? . 3-Dichl nrobenzovl ) aminol pvridine-3-carbQXVlic acid 
15 Reference Example 78 

6- r (4-Fluoro -2-methvlbenzovl> aminol pyridine- 3-carboxvlic 

acid 

Reference Example 79 
6- f (2. 3, 5-Trichlorobenzovll aminol p yridine-3-carboxvlic 

20 acid 

Reference Example 80 

6- r (5-Fluoro-?-chlo robenzovl ) amino 1 pyridine- 3-carbQXVlic 

acid 

Reference Example 81 
25 6- [ (2-rinoro-5- ( r. ri f luor omethvll benzoyl ) amino 1 pyridine- 

Vcarhoxvlic acid 

Reference Example 82 
6- r (,s-riooro-2-met_hvlbenzo yl | aminol pvridine-3-carbonvl 

chloride 

30 A mixture of 6.2 g of 6- [ (5-f luoro-2-methyl- 

benzoyl) amino ] pyridine-3-carboxylic acid and 23 ml of 
thionyl chloride is refluxed for 1 hour. An additional 
12 ml of thionyl chloride is added and the mixture 
refluxed for 0.5 hour. The mixture is concentrated to 

35 dryness under vacuum and 30 ml of toluene added to the 
residue. The toluene is removed under vacuum and the 
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process (add toluene and remove) is repeated to give 7.7 
g of crude product as a solid. 

As described for Reference Example 82, the 
following 6- (acyl) amino) pyridine-3-carbonyl chlorides 
5 are prepared. 

Rpfprpnnft Example 83 
6-.r n-MPl-hvl-7-thiPnvl rarhonvl) ami nol pvridine-3-carbonvl 

chloride 
RpfprPnrP Example 84 
10 fi-f f?-^r.hv1-yt.hi pnv1r.arhpny1 ) ami nol pvridine-3-carbonvl 

chloride 
ppfprPnr-P Example 85 
fi-r M-MPfhvl-7-fnranvlr arhonvl \ ami nol Pvridine-3-carbonvl 

chloride 

15 Rpfprence Example 86 

S-j /?-MPfhvi-3 - fnranvicarhonvl)aminolPvridine-3-carbQnv l 

chloride 
ppfprpnrp Example 87 
6-f M-FluorP-7-mPr hvl hPnzovl ) ami nol pvridine-3-carbonvl 
20 chloride 

Rpferencf Example 88 
6_r (?-MPfhvl hpn7nvi) ami nol pvri dine-3-carhonvl chloride 

ppfprpncp Example 89 
6-f (?-Chlorohpn70vll a mi nnlpvridine-3-carbonvl chloride. 
25 white crystals 

Safsxancs Example 9Q 

6- f (7-F1 nnrohPnmvl 1 ami nol pyri rii nfi-3-carbonvl chloride 

Rpfprpnce Example 91 
ft-t f?-rhioro-4-fTiior nhPnzovi^ aminolPvridine-3-carbonvl 
30 chloride 

Rpfprpncp ExamplP 92 

6- r f ? . 4-ni chj orobp n?ovi i ami nol pvridi ne-3-carbonvl 

chloride 
Rpfprpncp Example 93 
35 6-f (4-Ch3oro-?-fl norohpnzoyl \ aminolPvridine-3-carbonvl 

chloride 
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RpfprPnrP Example 94 
fi- rn. 4 . R-Tr imPf hnxvbpnzovn aminolpvridine-3-carbonvl 

chloride 

Rpfprence Example 95 
5 fi-r f?.4-Di flnnmbenzovl) amino! pvridine-3-carbonvl 

chloride 
Reference Example 96 
6- r f?-Bromo Hen7.ov1 \ aminolpvririine-3-carbonvl chloride 
Reference Example 97 
10 6- f i9-Chlnm-4-nit.r nh«n7.nvn ami no 1 pvr idine-3-carbonvl 

chloride 
Rpfprence Example 98 
6- f (Tetrahyrimfura nyl-2-carhnnvl) amino! Pvridine-3- 

rarhonvl chloride 
15 Reference Example 99 

6- f (Tetrahyrirot-hie nyl-2-carhnnvl! ami no! Pvridine-3- 
rarhnnvl chloride 
Rpfprpnce Example 100 
6- r (C.vrA nhexvl car bnnvl ) aminolpvridi ne-3-carbonvl 
20 chloride 

RpfprencP Example 101 
fi-f (rvrlnhe v -?-enecarbonvnaminolPvridine-3-carbQnvl 

chloride 
Reference Example 102 
25 6- r (?-Met hv1hPn?-eneacetvn amino Ipvri dine- 3-carbonvl 

chloride 

Reference Example 103 
6- I (?-Ch! nrobenze neacet-vn amino 1 ovri dine- 3-carbonvl 

chloride 

30 Rpfprpnce Example 104 

fi-f (Cvc^npenrvlc arhonvl) aminolPvridine-3-carbonvl 

chloride 
Rpfprpnce Example 105 
6- f (Cyclohexvlacet yl 1 amino! pyridine-3-carbonvl chloride 
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Pff^rr"^ Eaamala 106 

p_Merhvl-2 -thienvlacery-namino1Pvridine-3-carbonvl 

chloride 

ppfprpnrP Example 107 

5 fi- r / ? -Methyl -^-r hie n yi anrtvi) ami nolpvrirti nft-3-carbonY l 

chloride 
Bexarencfi EaamBie iQfl 

f-r p-Methvl-?-fnranvl a re1-vnamino1Pvrldine-3-CarbQnvl 

chloride 

10 Referenc e Example 109 

f ( 7 -Met hvl-Vfnranv l acer vl ) ami nnlpvr j Hi ne-3-carbOP.vl 

chloride 
p^ference Example 110 
ft_r (?-MethYl-5-flno r nhenzeneacef vllam.inolPVrid i ne-S- 
iS carhonvl chloride 

Ppfgrenre Example 111 
6_ r /?- M erhvl-? -i-errahvdrnrhienvlacervl)aminolPVridine-3- 

carbonv l chloride 
Reference Example 112 
20 6- f / 7-Mer-hyl - Z=X £t ra hvriror hienvl acetyl ) ami no 1 pyridine- 3- 

^ar^Y 1 fhlnride 
p ff<a rence Example 113 
fi-f (7. S-DichlorobeP Toyl 1 amino 1 Pvridine-3-carbonvl 

chloride 

25 Reference Example 114 

(i-HV S-Di rhlnrnheP Tnvl ^ aminol Pvridine-3-carbQnvl 

chloride 

Reference Example 115 
6_r ^7-Mei-hvi-4-chioro hen7ovnaminolpvridine-3-carbonvl 
30 chloride 

pgfArence F.xample 116 
6-f (?. 3-Dimerhvlbe n7o Y 1 ) aminol Pvridine-3-carbQnvl 

chloride 
Reference Exam ple 117 
35 fi.f f ?-Methnvyben7-o v i ) ami nn i pvr i di ne- 3-carbonvl chloride 
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RpfprpnrP Example 118 
fi- r (?-Trifluor nmprhoxvbPn7.nvl) amino lPvridine-3-carbonvl 

rh Tori dp 
Rpf^rpnrp Example 119 
5 6- f (4-Ch3oro-2-mef hoxvbenzovl1 aminol pyridine-3-carhnnvl 

chloride 

Rpfprence Example 120 
6- f f?- (Trif luoromethvl ) benzoyl! ami nol Pvridine-3-carbonvl 

chloride 

10 Reference Example 121 

6-f (2. 6-Dichlorobe ny.nvl ) ami nnl pvri dine-3-carbonvl 

chloride 

Reference Example 122 
6- f (7 . 6-Dimethvlbenzovl ) aminol Pvridine-3-carbpnvl 
15 chloride 

Reference Example 123 

6-f ( 2-Meth vlr hi nhftnanyH aminol pyridine- 3-carbonvl 

chloride 

Reference Example 124 
20 6- f (4-Fluoro-2- (trif luoro mer.hvl ) benzoyl) aminol pvridine- 

3-carbony l chloride 
Reference Example 125 
6-r (?. 3-Di chloroben7.ovl) aminolPvridine-3-carbonvl 

chloride 

25 Reference Example 126 

6- f (4-Fluoro-2-methv 1ben20vnsrnino1Pvridine-3-carbonvl 

chloride 

Reference Example 127 
6-f (2.3. 5-Trirhlorob en?ovl ) ami nol pyridine- 3-carbonvl 
30 chloride 

Rpfprftnce Example 128 
6- [ <5-Fluorn-2-chlo rnhen2oy1 \ aminolPvridine-3-carbonvl 

chloride 

Rpfprence Example 129 
35 6- f (?-Flnoro-fi- (r. ri f 1 nnromerhvl > benzoyl ) aminol pvridine- 

3-rarbonvl chloride 
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Reference Example 130 
1- n-Nitro-?-nvridinv l) -lH-pvrrole-2-carboxaldehvde 
A sample (3.6 g) of sodium hydride (60% in 
oil) is washed with hexane under argon. To the sodium 
5 hydride is added 100 ml of dry N, N-dimethylf ormamide . 
The mixture is cooled in an ice bath and 7.8 g of 1H- 
pyrrole-2-carboxaldehyde is added in small portions. 
After the addition the cooled mixture is stirred for 15 
minutes and 13.0 g of 2-chloro-3-nitropyridine is added. 
10 The mixture is heated at 120°C for 16 hours. The 

solvent is removed under vacuum at 80°C and to the dark 
residue is added 200 ml of ethyl acetate. The mixture 
is filtered and to the filtrate is added 100 ml of 
water. The mixture is filtered through diatomaceous 
15 earth and then filtered through a thin pad of hydrous 

magnesium silicate. The filtrate is diluted with water, 

• the organic layer separated, washed 2 times with 100 ml 
of water and once with 100 ml of brine and then dried 
(Na2S04) . The solvent is removed under vacuum to give 

20 16 g of solid. The solid is chromatographed on a silica 
gel column with hexane-ethyl acetate (2:1) as solvent to 
give crystals which are recrystalizzed from ethyl 
acetate-hexane (97:3) to give 8.5 g of product as 
crystals, m.p. 122°-125°C. 

25 Reference Example 131 

S. 6-Dihyriropvrid on. 2-e 1 pvr rolo r 1 . ?-a 1 pvrazine 
To a suspension of 8.0 g of 1- (3-nitro-2- 
pyridinyl) -lH-pyrrole-2-carboxaldehyde in 150 ml of 
ethyl acetate is added 800 mg of 10% Pd/C. The mixture 

30 is shaken in a Parr hydrogenator for 3 hours and then 
filtered through diatomaceous earth. The filtrate is 

• concentrated under vacuum to give 8.5 g of solid. The 
solid is purified by chromatography over silica gel with 
solvent hexane-ethyl acetate (2:1) as solvent to give 

35 2.6 g of product as white crystals, m.p. 92°-94°C and 
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1.6 g of pyrido[3,2-a]pyrrolo[l,2-a]pyrazine as tan 
needles, m.p. 88°C to 90°C. 

As described for Reference Example 35 , the 
following bis acylated products (Table A) are prepared 
5 and purified by silica gel chromatography. These 

compounds are then hydrolysed to the acids as described 
in Example 35 (Table B) . 

Table A 
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M + is molecular ion found from FAB mass spectrum 
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Table B 
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M + is molecular ion found from FAB mass spectrum. 



5 RpfPrence Example 157 

^^ftmino-S-hromopvridinp-^-carboyvl in acid 

To a stirred solution of 6-aminonicotinic acid 
(13.8 g, 0.1 mole) in glacial acetic acid (100 ml), 
bromine (16 g, 5 ml, 0.1 mole) in acetic acid (20 ml) is 
10 added slowly. The reaction mixture is stirred for 8 

hours at room temperature and the acetic acid is removed 
under reduced pressure. The yellow solid residue is 
dissolved in water and carefully neutralized with 30% 
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NH4OH. The separated solid is filtered and washed with 
water to give 18 g of solid; mass spectrum: 218 (M + ) . 

Reference Example 158 
Met hvl 6-am i no-5-bromoPvridine-3-carboxvlate 

6-Amino-5-bromopyridine-3-carboxylic acid (10 
g, 50 mmol) is dissolved in saturated methanolic HC1 
(100 ml) and refluxed for 24 hours. The solvent, 
methanol, is removed under reduced pressure and the 
residue is dissolved in ice cold water. The aqueous 
solution is neutralized with 0.1 N NaOH and the solid 
which separates is filtered; washed well with water and 
air dried to yield 10 g of product as a solid: mass 
spectrum 231 (M+) . 

Reference Example 159 
10- f r6- Chloro-3-pvridinvncarbonvl1-lQ,ll-dihvdro-5H- 
pyrrolof2. 1-cl f 1 , 4 1 benzodiazepine 
To a mixture of 1.84 g of 10, ll-dihydro-5H- 
pyrrolo [2, l-£] [1, 4] benzodiazepine and 1.52 g of tri- 
ethylamine in 20 ml of dichloromethane is added a solu- 
tion of 2.11 g of 6-chloronicotinyl chloride in 5 ml of 
dichloromethane. The mixture is stirred at room 
temperature for 2 hours and quenched with 30 ml of 1 N 
sodium hydroxide. The mixture is diluted with 20 ml of 
dichloromethane and the organic layer separated. The 
organic layer is washed twice with 20 ml of 1 N sodium 
hydroxide, washed with brine and dried (Na2S04) . The 

solvent is removed under vacuum and the residue tri- 
turated with ether to give 3.22 g of white solid; mass 
spectrum (CI) 324 (M+H) . 

Reference Example 160 
10- f r6-f (2-dimet hvlaminoethvl)aminol-3- 
pvridinyll carbonvl 1 -1 0 , 1 l-dihvdro-5H-Pvrrolo \2 t 1-cl - 

M , ^benzodiazepine 
A mixture of 10- [[ 6-chloro-3-pyridinyl] - 
carbonyl]-10, ll-dihydro-5H-pyrrolo [2, l-£] [1, 4]benzo- 
diazepine (3.2 g) , K2CO3 (5 g) and the 2-dimethylamino- 
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ethylamine (5 ml) is heated in dimethylsulf oxide (80 ml) 
for 6 hours at 100°C (with stirring) . The reaction 
mixture is quenched with water and the solid which 
separates, is filtered off and washed well with water, 
5 Examination of the TLC (CHCl3:MeOH; 3:1) showed the 

products to be sufficiently pure to be used for further 
reactions without purification- Yield 3.2 g, 85%, mass 

spectrum (CI) 37 6 (M+l) - 

Rpfprpnce Example 161 

10 6- f f2-Methy1hPn7.en p arPt.vn ami nol Pvridi ne-3-carbOXVliC 

acid 

To a cooled <0°C) mixture of 5.0 g methyl 6- 
aminopyridine-3-carboxylate, 12.6 ml of N,N-diisopropyl- 
ethylamine in 40 ml of dichloromethane is added a 

15 solution of 12.2 g of 2-methylbenzeneacetyl chloride in 
10 ml of dichloromethane. The mixture is stirred under 
argon at room temperature overnight. The mixture is 
diluted with 200 ml of dichloromethane and 50 ml of 
water and the organic layer separated. The organic 

20 layer is washed with 50 ml each of 1 M NaHC03, brine and 
dried (Na2S04) . The solution is filtered through a thin 
pad of hydrous magnesium silicate and the filtrate con- 
centrated to dryness. The residue (9.0 g) is chroma- 
tographed on a silica gel column with hexane-ethyl 

25 acetate (3:1) as eluent to give 8.6 g of solid. This 
solid, mainly methyl 6- [ [bis (2-methylbenzeneacetyl) ] - 
amino] pyridine-3-carboxylate, is dissolved in 60 ml of 
tetrahydrofuran-methanol (1:1) and 23 ml of 5 N NaOH 
added to the solution. The mixture is stirred at room 

30 temperature overnight and the mixture concentrated under 
vacuum. Water (25 ml) is added and the mixture is 
stirred and acidified with cold 1 N HC1. The mixture is 
chilled and the solid filtered and washed with water to 
give 5.9 g of off-white solid. 
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Reference Example 162 
6- [ ( 2-Meth y 1 hpnzeneacetvl ) amino 1 Pvridine-3-carbonvl 

chloride 

A mixture of 4.5 g of 6- [ (2-methylbenzene- 
5 acetyl) amino] pyridine-3-carboxylic acid and 25 ml of 
thionyl chloride is refluxed for 1 hour and then con- 
centrated to dryness under vacuum. To the residue is 
added 20 ml of toluene and the solvent removed under 
vacuum. The addition and removal of toluene is repeated 
10 and the residual solid dried at room temperature under 
vacuum to give 5.3 g of dark brown solid. 

Reference Example 163 
6- f (2-Methv lbenzeneacetvl) aqtinol pvridine-3-carboxvlic 

fl^ id 

15 To a chilled solution (0°C) of 5.0 g of methyl 

6-aminopyridine-3-carboxylate and 12.6 ml of diiso- 
propylethylamine in 4 0 ml of dichloromethane under argon 
is added 12.2 g of 2-methylbenzeneacetyl chloride in 10 
ml of dichloromethane. The mixture is stirred at room 

20 temperature 16 hours and diluted with 200 ml of di- 
chloromethane and 50 ml of water. The organic layer is 
separated and washed with 50 ml each of 1 M NaHC03, 
brine and dried (Na2S04) . The solution is filtered 
through a thin pad of hydrous magnesium silicate and the 

25 filtrate concentrated to dryness. The residue (9.0 g) 

is purified by chromatography on silica gel with hexane- 
ethyl acetate (3:1) as eluent to give 0.70 g of methyl 
6-[ [bis (2-methylbenzeneacetyl) ] amino] pyridine-3-carboxy- 
late and 8.6 g of a mixture of methyl 6- [ (2-methyl- 

30 benzeneacetyl) amino] pyridine-3-carboxylate and the bis 

acylated product. The above mixture (8.6 g) of mono and 
• bis acylated product is dissolved in 60 ml of tetra- 
hydrofuran-methanol (1:1) and 23 ml of 5 N NaOH is 
added. The solution is stirred at room temperature for 
35 16 hours, concentrated under vacuum, diluted with 25 ml 
of H2O and acidified with cold 1 N HC1. The precipi- 
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tated solid is filtered off and dried to give 5.9 g of 
white solid. 

ppfprpnce Example 164 

6- [ (2-Met h yi hpnzeneacet vi ) amino! pyrid i ne- 3-carbonv l 

5 chloride 

A mixture of 4.5 g of 6- [ (2-methylbenzene- 

acetyl) amino] pyridine-3-carboxylic acid and 17 ml of 

thionyl chloride is heated on a steam bath for 1/2 hour. 

An additional 815 ml of thionyl chloride is added and 

10 the mixture refluxed for 0.5 hour. The volatiles are 

removed under vacuum and toluene (20 ml) added (twice) 

and the solvent removed under vacuum to give 5.3 g of a 

dark colored solid. 

ftpfprpnrfi Example 165 

15 7-Kiphgnvlrarbonvl chloride 

A mixture of 5.6 g of 2-biphenylcarboxylic 
acid and 2 9 ml of thionyl chloride is heated on a steam 
bath for 0.5 hour and the volatiles removed under 
vacuum. Toluene (40 ml) is added (twice) and the 

20 solvent removed under vacuum to give 6.8 g of a yellow 
oil . 

ppfprpnce Example 166 
Methyl 6-r rhis(2-bip hPnvlcarbonvI) 1 ami nol Pvridine-3- 

25 To a chilled (0°C) solution of 2.64 g of 

methyl 6-aminopyridine-3-carboxylate and 5.5 ml of 
diisopropylethylamine in 30 ml of dichloromethane under 
argon is added 6.8 g of 2-biphenylcarbonyl chloride in 
10 ml of dichloromethane. The mixture is stirred at 

30 room temperature 2 days and then diluted with 120 ml of 
dichloromethane and 50 ml of water. The organic layer 
is separated, washed with 50 ml each of 1 M NaHC03 and 
brine and dried (Na2S04) ■ The solution is filtered 
through a thin pad of hydrous magnesium silicate and the 

35 filtrate concentrated under vacuum to give a solid. 
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Crystallization from ethyl acetate gives 6.2 g of white 
crystals, m.p. 180-188°C. 

Reference Example 16"? 

6- r f?-Biphenvlrarbonvl) amino! pvridine-3-carboxvlic acid 
5 To a chilled (0°C) mixture of 6,0 g of methyl 

6- [ [bis (2-biphenylcarbonyl) ] amino] pyridine-3-carboxylate 
in 4 0 ml of methanol and 30 ml of tetrahydrofuran is 
added slowly IB ml of 2 N NaOH. The mixture is stirred 
at room temperature overnight and brought to pH 5 with 

10 glacial acetic acid. The mixture is concent rated, 

acidified to pH 2-3 with 1 N HC1 and extracted with 250 
ml of ethyl acetate. The extract is washed with 50 ml 
of brine, dried (Na2S04) and the solvent removed under 
vacuum. The residual white solid is triturated with 15 

15 ml of ethyl acetate to give 3.35 g of white crystals, 
m.p. 215-217°C. 

Reference Example 168 

6- r (2-Biphenvlcar bonvll aminolpvridine-3-carbonvl 

chloride 

20 A mixture of 1.9 g of 6- [ (2-biphenylcar- 

bonyl) amino]pyridine-3-carboxylic acid and 9 ml of 
thionyl chloride is refluxed for 1 hour and then con- 
centrated to dryness under vacuum. Toluene (15 ml) is 
added (twice) to the residue and the solvent removed 
25 under vacuum to give 2.1 g of a light brown oil. 

Reference Example 169 
6- f (rvclohex vlcarbonvl)aminolpvridine-3-carbQXVlic acid 
To a chilled (0°C) solution of 5.0 g of methyl 
6-aminopyridine-3-carboxylate and 12.6 ml of diiso- 
30 propylethylamine in 50 ml of dichloromethane under argon 
is added a solution of 9.7 ml of cyclohexylcarbonyl 
chloride in 10 ml of dichloromethane. The mixture is 
stirred at room temperature overnight and diluted with 
200 ml of dichloromethane and 60 ml of water. The 
35 organic layer is separated, washed with 60 ml of brine 
and dried (Na2S04) . The solution is filtered through a 
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thin pad of hydrous magnesium silicate and the filtrate 
concentrated under vacuum to give 12.8 g of a solid. 

The above solid (12.0 g) in a mixture of 150 
ml of tetrahydrofuran-methanol (1:1) is chilled (0°C) 
5 and 62 ml of 2 N sodium hydroxide added. The mixture is 
stirred at room temperature for 3 hours , neutralized 
with 10 ml of glacial acetic acid and concentrated under 
vacuum. The mixture (containing solid) is acidified to 
pH 1 with 1 N HC1 and extracted with 250 ml of ethyl 
10 acetate and twice with 100 ml of ethyl acetate. The 
combined extract is washed with 100 ml of brine, dried 
<Na2S04) and concentrated to a white solid. Trituration 

with hexane gives 6.5 g of product as a white solid. 

Rpfprence Example 170 
15 5- f <6-Chloro-3-pvri rtinyl) carbonvl 1 -5 . 1 0-dihvdro-4H- 

pyrazolnr5. n . 41 benzodiazepine 
To a solution of 10 mmol of 5, 10-dihydro-4H- 
pyrazolo[5, l-£] [1, 4] benzodiazepine and 1.5 g of tri- 
ethylamine in 20 ml of dichloromethane is added a 
20 solution of 2.11 g of 6-chloropyridine-3-carbonyl 

chloride in 5 ml of dichloromethane. The mixture is 
stirred for 3 hours at room temperature diluted with 20 
ml of dichloromethane and washed with 30 ml of 1 N NaOH. 
The organic layer is washed twice with 20 ml of 1 N 
25 NaOH, dried (Na2S04) and the solvent removed. The 

residue is triturated with ether to give 3 g of solid. 

Rpfprpnce Example 171 
Methvl 4- [ ( U . 1 ' -B iphenvl 1 -2-carbonvl ) amino 1 -3- 
mftthQxvbenzoate 
30 A mixture of 10.0 g of [ 1, 1 ' -biphenyl ] -2- 

carboxylic acid in 75 ml of methylene chloride and 12.52 
g of oxalyl chloride is stirred at room temperature for 
15 hours. The volatiles are evaporated in vacuo to give 
11.06 g of an oil. A 2.16 g portion of the above oil in 
35 25 ml of methylene chloride is reacted with 1.81 g of 
methyl 4-amino-3-methoxybenzoate and 1.30 g of N,N- 
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diisopropylethylamine by stirring at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
5 hydrous magnesium silicate and hexane added to the 
filtrate at the boil to give 3.20 g of the desired 
product as a crystalline solid, m.p. 115-117°C. 

Reference Example 172 

Methyl 4-f(fl,r - Biphenvl 1 -2-carbonvl ) amino 1 -2- 

io chlprobenzpflte 

A solution of 2.37 g of [1, 1 1 -biphenyl] -2- 
carbonyl chloride in 10 ml of methylene chloride is 
added dropwise to an ice cold solution of 1.84 g of 
methyl 4-amino-2-chlorobenzoate and 1.49 g of N,N- 

15 diisopropylethylamine in 50 ml of methylene chloride. 

The reaction mixture is stirred at room temperature for 
18 hours and washed with water, saturated aqueous NaHC03 
and the organic layer dried (Na2S04) . The organic layer 
is passed through a pad of hydrous magnesium silicate 

20 and hexane added at the boil to give 1.1 g of the 

desired product as a crystalline solid, m.p. 132-134°C. 
M + H=365 

Reference Example 173 
4-f ( n , 1 '-Biphenvll -2-carbonvl) amino! -2-chlorobenzoic 
25 Acid 

A mixture of 3.0 g of methyl 4-[([l,l'- 
biphenyl]-2-carbonyl) amino] -2-chlorobenzoate in 75 ml of 
absolute ethanol and 2.0 ml of 10 N sodium hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
30 obtain a solution which is extracted with methylene 

chloride. The aqueous phase is acidified with acetic 
acid and the resulting solid collected and dried in 
vacuo at 80°C to give 0.1 g of the desired product as a 
crystalline solid, m.p. 217-219°C 
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Reference Example 174 

izjJLil^JJ -Biphenvl 1 -2-carbonvl) -amino! -3-methoxvbenzovl 

Chloride 

A solution of 2.69 g of 4- [ ( [1, 1 1 -biphenyl] -2- 
5 carbonyl) amino] -3-methoxy benzoic acid in 5 ml of 

thionyl chloride is heated on a steam bath for 1 hour 
under Argon, The volatiles are removed in vacuo to give 
a residue which is stirred with hexane to give 2.58 g of 
crystalline solid, m.p. 121-123°C. M+=361. 
10 Reference Example 175 

Methvl 4-r ( n. 1' -Biphenvl 1-2-carbon yl) amino Ibenzoate 
A mixture of 10.0 g of [1, 1 '-biphenyl 1-2- 
carboxylic acid in 75 ml of methylene chloride and 12.52 
g of oxalyl chloride is stirred at room temperature for 
15 18 hours. The volatiles are evaporated in vacuo to give 
11.66 g of an oil. A 7.5 g portion of the above oil in 
25 ml of methylene chloride is added dropwise to a 
solution of 4.53 g of methyl 4-aminobenzoate and 4.3 g 
of N,N-diisopropylethylamine in 100 ml of methylene 
20 chloride at 0°C. The reaction mixture is stirred at 

room temperature for 18 hours and washed with water, and 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and hexane added to the 
25 filtrate at the boil to give 8.38 g of the desired 
product as a crystalline solid, m.p. 163-165°C. 

Reference Example 176 
4- f ( 1 1 , 1 ' -Biphenvl 1 -2-carbonvl ) amino 1 benzoic Acid 

A 3.15 g sample of methyl 4- [( [l f 1 '-biphenyl] - 
30 2-carbonyl) amino ]benzoate is refluxed for 8 hours in 100 
ml of ethyl alcohol and 2.5 ml of 10N sodium hydroxide. 
The cooled reaction mixture is acidified with 
hydrochloric acid and the desired product collected and 
dried to give 2.9 g of the desired product as a solid 
35 m.p. 246-249°C. M+H=318. 
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Bfffrfnrf Eaamplfi 177 

4-r in .1 '-BinhpnvT 1 -2- rarhonvl) amino! benzoyl Chloride 
A mixture of 1.39 g of 4- [ ( [ 1, 1 • -biphenyl] -2- 
carbonyl) amino] benzoic acid in 2.0 ml of thionyl 
5 chloride is heated on a steam bath for 1 hour. Cold 
hexane is added and the crystalline solid collected and 
dried to give 1.34 g of the desired product, m.p. 118- 
120°C. 

Rpfprpnce E xample 178 
10 9-fPhftnvliPA»hynhftn?ov1 Chloride 

A mixture of 5.0 g of 2- (phenylmethyl) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a steam 
bath for 1 hour. The volatiles are evaporated in vacuo 
to give 5.74 g of the desired product as an oil. M+=227 
15 as methyl ester. 

ppforpnrp Example 179 
MPi-hvl 4- f r ?- (Phsnv impt-hvl ) bPn?ovl 1 aminolbenzoate 

To 3.03 g of methyl 4-aminobenzoate and 3.12 g 
of N,N-diisopropylethylamine in 75 ml of methylene 
20 chloride is added 5.54 g of 2- (phenylmethyl) benzoyl 

chloride and the reactants stirred at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04) . The organic layer is passed through 
25 hydrous magnesium silicate two times and hexane added to 
the filtrate at the boil to give 5.04 g of the desired 
product as a crystalline solid, m.p. 138-139°C. 

ppfprpnrp Example 180 
^riinin 4- r f 2z (Phe pyi m^rhvl ) benzoyl 1 ami nolbenzoate 
30 A mixture of 4.90 g of methyl 4- [ [2- (phenyl- 

methyl) benzoyl] aminolbenzoate in 100 ml of absolute 
ethanol and 3.50 ml of 10 N sodium hydroxide is heated 
on a steam bath for 3 hours. The aqueous phase is 
filtered and the resulting solid collected and dried to 
35 give 4.25 g of the desired product m.p. 340-346°C. 
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Reference Example 181 
IrllZz (Phe nylmethyl) benzoyl! amino! benzoic Acid 
A mixture of 4.0 g sodium 4- [ [2- (phenyl- 
methyl) benzoyl] amino] benzoate is suspended in water and 
5 the pH adjusted to 5 with acetic acid. The solid is 
collected by filtration and dried at 80°C in vacuo to 
give 3.75 g of the desired product, 246-247°C. M + =332. 

Reference Example 162 

4- [ \2z (Phenylmethyl) benzoy l! amino! bpnzovl Chloride 
10 A mixture of 2.0 g of 4- [ [2- (phenylmethyl) - 

benzoyl] amino] benzoic acid in 2.0 ml of thionyl chloride 
is heated on a steam bath for 1 hour. The volatiles are 
evaporated in vacuo to give 1.53 g of the desired 
product as an oil. M + =346 as methyl ester. 
15 Reference Example 183 

Methyl 4-r f ( 2-phenvlmethvl ) benzoyl ! amino ! -2-chloro- 

benzoate 

A mixture of 5.0 g of 2- (phenylmethyl) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a steam 

20 bath for 1 hour. The volatiles are evaporated in vacuo 
to give 5.70 g of an oil. A 2.85 g portion of the above 
oil in 25 ml of methylene chloride is added to a 
solution of 50 ml of methylene chloride containing 1.85 
g of methyl 4-amino-2-chlorobenzoate and 1.65 g of N,N- 

25 diisopropylethylamine by stirring at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate two times and hexane added to 

30 the filtrate at the boil to give 2.96 g of the desired 
product as a crystalline solid, m.p. 133-135°C. M + =380. 

Reference Example 184 

MPthvl 4-f f (2-Phenvlme thyl) benzovll amino! -3- 

methPKybensoate 

35 A solution of 2.85 g of 2- (phenylmethyl ) - 

benzoyl chloride in 25 ml of methylene chloride is added 
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dropwise to an ice cold solution of 1.84 g of methyl 4- 
amino-3-methoxybenzoate and 1.61 g of N,N-diisopropyl- 
ethylamine in 50 ml of methylene chloride. The reaction 
mixture is stirred at room temperature for 18 hours and 
5 washed with water, saturated aqueous NaHC03 and the 
organic layer dried (Na2S04) . The organic layer is 
passed through a pad of hydrous magnesium silicate and 
hexane added at the boil to give 2.2 g of the desired 
product as a crystalline solid, m.p. 129-131°C. M+=376. 
10 Reference Example 185 

?-Chloro-4-f r (2-Pheny lmethvl)henzovl1amino1benzoic Acid 
A mixture of 2.8 g of methyl 2-chloro-4- [ [ (2- 
phenylmethyl) benzoyl ] aminobenzoate in 75 ml of absolute 
ethanol and 1.84 ml of 10 N sodium hydroxide is heated 
15 on a steam bath for 3 hours. Water is added to obtain a 
solution which is extracted with methylene chloride. 
The aqueous phase is acidified with acetic acid and the 
resulting solid collected and dried in vacuo at 80°C to 
give 2.6 g of the desired product as a crystalline 
20 solid, m.p. 184-187°C. M + H=366. 

Reference Example 186 
3-Met.hoxv-4 - f [ (2-pheny lmethvl } benzoyl 1 amino! benzoate 
A mixture of 2.05 g of methyl 4- [ [ <2-phenyl- 
methyl) benzoyl] amino) -3-methoxybenzoate in 75 ml of 
25 absolute ethanol and 1.4 ml of 10 N sodium hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
obtain a solution which is extracted with methylene 
chloride. The aqueous phase is acidified with acetic 
acid and the resulting solid collected and dried in 
30 vacuo at 80°C to give 1.87 g of the desired product as a 
crystalline solid, m.p. 176-178°C. M+H=362. 

Reference Example 187 
3-Methoxy-4- [ f (2-phenvlme t hyp benzoyl 1 amino! benzoyl 

Chloride 

35 A mixture of 1.71 g of 3-methoxy-4- [ [ (2- 

phenylmethyl) benzoyl] amino] benzoic acid in 2.0 ml of 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



thionyl chloride is heated on a steam bath under Argon 
for 1 hour and hexane added. The resulting solid is 
collected and dried to give 1.71 g of the desired 
product as a crystalline solid, m.p. 130-135°C. M+=376 
5 as the methyl ester. 

Reference Example 188 
r 4 ; - (Tr if ln nromethvl ) - r l . l ' -biphenvl 1 -2-carbonvl 

Chloride 

A mixture of 5.0 g of 4 ' - (trif luoromethyl) - 
10 [1, l'-biphenyl]-2-carboxylic acid in 5.0 ml of thionyl 
chloride is heated on a steam bath under Argon for 1 
hour and hexane added. The resulting solid is collected 
and dried to give 5.36 g of the desired product as a 
colorless oil. M+=280 as methyl ester. 
15 Reference Example 189 

Methvl 2-Ch ioro-4-r < f 4 ' Mtrif luoromethvl ) fl.l'- 
biphenvll carbonyl) ami no 1 benzoate 
A solution of 3.13 g of [4 1 - (trif luoromethyl) - 
[1, l'-biphenyl]-2-carbonyl chloride in 25 ml of 
20 methylene chloride is added dropwise to an ice cold 

solution of 1.84 g of methyl 4-aminobenzoate and 1.43 g 
of N, N-diisopropylethylamine in 50 ml of methylene 
chloride. The reaction mixture is stirred at room 
temperature for 18 hours and washed with water, 
25 saturated aqueous NaHC03 and the organic layer 

dried (Na2S04) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
the boil to give 3.36 g of the desired product as a 
crystalline solid, m.p. 164-165°C. M+=396. 
30 Reference Example 190 

VMftt hnxv4- r ( r 4 ' - (tr i f 1 uoromethvl | [ 1 , 1 ' -biPhenvl 1-2- 
~ rarbonvl) amino! benzoyl Chloride 
A mixture of 2.0 g of 3-methoxy-4- [ ( [4 ' - 
(trifluoromethyl) [1, 1 ' -biphenyl] -2-carbonyl) amino] - 
35 benzoic acid in 20 ml of thionyl chloride is heated on a 
steam bath under Argon for 1 hour and hexane added. The 
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resulting solid is collected and dried to give 1.92 g of 
the desired product as a crystalline solid, m.p. 136- 
138°C. 

R^ffTftncff Example 191 

5 3-Methoxv-4- LLUl! - trif luoromethvl) [ 1 , 1 ' -biphenvl 1 -2- 

carbonvllaminolbenzoic Acid 
A mixture of 3.78 g of methyl 3-methoxy-4- 
[ ( [ 4 1 -t rif luoromethyl) [ 1 , 1 1 -biphenyl ] -2-carbonyl) - 
amino Ibenzoate in 75 ml of absolute ethanol and 2.20 ml 
10 of 10 N sodium hydroxide is heated on a steam bath for 3 
hours. Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
acidified with acetic acid and the resulting solid 
collected and dried in vacuo at 80°C to give 3.49 g of 
15 the desired product as a crystalline solid, m.p. 213- 
215°C. 

Reference Example 192 
Methyl 3-Methoxv-4-r ( f 4 ' -t r i f luoromethvl ) fl.l'- 
hiphenvll -2-carbonyl) aminol benzoate 
20 A solution of 3.56 g of [4 ■ - (trif luoro- 

methyl) [1, 1 '-biphenyl] -2-carbonyl chloride in 25 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.81 g of methyl 4-amino-3-methoxybenzoate 
and 1.62 g of N, N-diisopropylethylamine in 50 ml of 
25 methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
30 the boil to give 3.9 g of the desired product as a 
crystalline solid, m.p. 112-113°C. 

Reference Example 193 
?-rhloro-4- r ( f4'~ (tr if luoromethvl! f 1 , 1 ' -biphenvl 1 ~2~ 
rarbonvl) amino! benzoyl Chloride 
35 A mixture of 1.39 g of 2-chloro-4- [ { [4 1 - 

(trifluoromethyl) [1, 1 ' -biphenyl ] -2-carbonyl) amino] - 
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benzoic acid in 2.0 ml of thionyl chloride is heated on 
a steam bath for 1 hour. The reaction mixture is 
concentrated to a residue in VflCUQ to a residue. Cold 
hexane is added to the residue and the solid collected 
5 and dried to give 1.39 g of the desired product. 

fififgrpnce Example 194 
?-rhi oro-4- r ( [ a ' - (t ri f luoromet hvl LLLJJ -biPhenvl 1 z2z 
rarbony Uaminolhenzoic acid 
A mixture of 3.83 g of methyl 2-chloro-4- 
10 [ ( [4 '- (trifluoromethyl) [1, 1 ' -biphenyl] -2-carbonyl) - 

amino] benzoate in 75 ml of absolute ethanol and 2.20 ml 
of 10 N sodium hydroxide is heated on a steam bath for 3 
hours. Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
15 acidified with acetic acid and the resulting solid 

collected and dried in vacuo at 80°C to give 3.42 g of 
the desired product as a crystalline solid, m.p. 187- 
189°C. 

pofp r * nr p Example 195 
20 MPthvl 2-CMorn-4-r t M ' - fr.rif 1 uoromethvll LIUJLz 

hiphenvl 1 -2-car frnnyI ) ami nolbenzoate 
A solution of 3.56 g of [ 4 ' - (trifluoro- 
methyl) I 1, 1 f -biphenyl] -2-carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 
25 solution of 1.86 g of methyl 2-chloro-4-aminobenzoate 
and 1.6 g of N, N-diisopropylethylamine in 50 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
30 dried (Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate (3X) and hexane added 
to the filtrate at the boil to give 4.0 g of the desired 
product as a crystalline solid, m.p. 130-132°C. 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



Rgference Example 196 
4-r M4'-(Trlfluoromethvn LLJJj: 
hi phenyl! carbonvl) aminolbenzoic Acid 
A mixture of 3.0 g of methyl 4- [ ( [4 f - (tri- 
5 fluoromethyl) [1, 1 '-biphenyl] -2-carbonyl) amino ]benzoate 
in 75 ml of absolute ethanol and 2.0 ml of 10 N sodium 
hydroxide is heated on a steam bath for 3 hours. Water 
is added to obtain a solution which is extracted with 
methylene chloride. The aqueous phase is acidified with 
10 acetic acid and the resulting solid collected and dried 
In vacuo at 80°C to give 2.93 g of the desired product 

as a crystalline solid, m.p. 243-245°C. M+=385. 

Reference Example 197 
Methyl 6- f r3- (2-methvlPvridinvllcarbonvllaminolPvridine- 

15 3-carboxylflte 

To a stirred solution of 3 g of methyl 6- 
aminopyridine-3-carboxylate and 4 ml of N, N-diisopro- 
pylethylamine in 100 ml of methylene chloride is added 
dropwise a solution of 6.4 g of 2-methylpyridine-3- 
20 carbonyl chloride in 25 ml of methylene chloride. The 
reaction mixture is stirred at room temperature for 2 
hours and quenched with water. The organic layer is 
washed with water, dried (MgS04) , filtered and evaporated 
in vacuo to a residue which is stirred with ether and 
25 the resulting solid collected and air dried to give 6.8 
g of the desired product. M + =390. 

Reference Example 198 
6- [ I2z (2-mPt-hvlovridinvl) c arbonvll amino! ovridine-3- 

carbOKvlic Acid 

30 To a solution of 6.5 g of methyl 6-[[3-(2- 

methylpyridinyl) carbonyl]amino]pyridine-3-carboxylate in 
100 ml of 1:1 tetrahydrofuranrmethyl alcohol is added 20 
ml of 5N NaOH. The reaction mixture is stirred over- 
night and evaporated in vacuo to a residue. The residue 

35 is dissolved in water and neutralized with acetic acid. 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



-105- 

The separated solid is filtered and air-dried to give 
3.0 g of the desired product. M + =257. 

Rfffrfi nnp ^ yample 199 
M^rhyi f ( r l . l ' -hiohgnvi 1 -2-carbonvl ) amino 1 -QYr i ti i ne-3- 

5 carfroxvlate 

To a solution of 1.5 g of methyl 6-amino- 
pyridine-3-carboxylate in 100 ml of methylene chloride 
is added 3 ml of N, N-diisopropylethylamine at room 
temperature. To the stirred reaction mixture is slowly 

10 added a solution of 2.5 g of [1, 1 ' -biphenyl] -2-carbonyl 
chloride. The reaction mixture is stirred at room 
temperature for 4 hours and then quenched with water. 
The organic layer is washed well with water and dried 
over anhydrous MgSCM, filtered and evaporated in yacuQ 

15 to a solid residue. The residue is stirred with ether, 
filtered and dried to give 3.0 g of the desired 
product :M + =332. 

ppf^rpnrp Example 200 
6- f ( [ 1 , 1 ! -Biphenvl 1 -2-r.arbonvl > aminol Pvridine~3- 

20 cflrfrQKvl i£ Acid 

To a stirred solution of 2.5 g of methyl 6- 
[ ( [1, 1 1 -biphenyl] -2-carbonyl) amino] -pyridine-3-car- 
boxylate in 50 ml of 1:1 tetrahydrofurammethanol is 
added 10 ml of 5N sodium hydroxide and the mixture 

25 stirred at room temperature for 16 hours. The reaction 
mixture is concentrated in vacuo to a residue which is 
dissolved in water and neutralized with acetic acid. 
The separated colorless solid is filtered and air dried 
to give 2.0 g of the desired product :M + =318 . 

30 Rpfprgnce Example 201 

MPt.hyl 2- f?-Pyridinvl)benzoate 
A mixture of 12 g of methyl 2- (iodomethyl) - 
benzoate, 20 g of n-butyl stannane and 2 g of tetrakis- 
(triphenylphosphine) palladium (0) are refluxed in 

35 degassed toluene for 48 hours. The reaction mixture is 
concentrated in vacuo to a residue which is purified by 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



-106- 

column chromatography on silica gel by elution with 1:1 
ethyl acetate :hexane to give 5.5 g of the desired 
product as an oil. M + =213.. 

Reference Example 202 
5 2-(2-Pvrid*nvl)benzoic Acid 

A mixture of 3.0 g of methyl 2- (2-pyridinyl) - 
ben2oate and 600 mg of sodium hydroxide in 50 ml of 9:1 
methanol -.water is refluxed for 4 hours. The reaction 
mixture is concentrated ia vacuo and the residue 
10 dissolved in 50 ml of cold water. The solution is 

neutralized with glacial acetic acid and the resulting 
product filtered, washed with water, and dried to give 
2.5 g of the desired product :M+1=200 . 

15 Example 1 

N- r S- (5H-Py rrolor2. l-cl f 1 . 4 1 benzodiazepine 10 (11H)- 
yl rarhnnyl ) -2-ovr i rii nyl 1 -5-f luoro-2-methvlbenzamide 
A mixture of thionyl chloride (100 ml) and 6- 
[ (5-f luoro-2-methylbenzoyl) amino] pyridine-3-carboxylic 
20 acid (2.7 g, 10 mmol) is heated to reflux for 5 hours. 
At the end, excess thionyl chloride is removed and the 
acid chloride is dissolved in CH2CI2 (100 ml) . At room 
temperature, the methylene chloride solution of the 6- 
( (5-fluoro-2-methylbenzoyl) amino]pyridine-3-carbonyl 
25 chloride is added slowly. The reaction mixture is 

stirred at room temperature for 2 hours and quenched 
with ice cold water. The reaction mixture is washed 
with 0.1 N NaOH and subsequently washed with water. The 
CH2CI2 layer is separated; dried (MgS04), filtered and 
30 concentrated. The product is purified by silica gel 
column chromatography by eluting first with 10% ethyl 
acetate-hexane (1 L) and then with 30% ethyl acetate- 
hexane. The product is crystallized from ethyl acetate- 
hexane. Yield 1.0 g, 46 ; mass spectrum (FAB) , M+l 441; 
35 M+Na: 462. 
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As described for Example 1, the following 
compounds are prepared (Table C) . 
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Table C 
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w -f5- ffiH-Pvrrn1ftf2.1- rl n , 4 1 ben7odi azeoin-10 ( 11H) - 
ylrarhnnvll -2-pvriri i nvl 1 -2-mfit hy lbgnzeneacetamide 

A mixture of 2.0 mmol of 10, ll-dihydro-10- (6- 
5 amino- 3-pyridinylcarbonyl) -Sft-pyrrolo [2, l-£] [l f 4] benzo- 
diazepine, 2.1 mmol of 2-methylbenzeneacetyl chloride 
and 5 mmol of triethylamine in 10 ml of dichloromethane 
is stirred under argon at room temperature for 16 hours. 
The solvent is removed under vacuum and the residue 
10 partitioned between 50 ml of ethyl acetate and 25 ml of 
water. The organic layer is separated, washed with H2O, 
1 N NaHC03, brine and dried (Na2S04) . The solvent is 
removed and the residue chromatographed on silica gel 
with ethyl acetate-hexane as solvent to give the product 
15 as a solid. 

As described for Example 4 6, the following 
compounds are prepared (Table D) . 



Table P 
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Example 83 



10. ll-Dihvdro-10- r2-methvlphenvl) amino! - 

rarbnnvl 1 amino ! -3-pvridinvl 1 carbonvl! -5H-PVrrolO f 2 . 1-cl - 

H .^benzodiazepine 

10 A mixture of 2.0 mmol of 10, ll-dihydro-10- (6- 

amino-3-pyridinylcarbonyl) -5ii~pyrrolo[2, l-£) [1, 4]benzo- 

diazepine and 4.0 mmol of (2-methylphenyl) isocyanate in 
12 ml of tetrahydrofuran is refluxed for 16 hours. The 
solvent is removed and the residue chromatographed on 
15 silica gel with ethyl acetate-hexane as solvent to give 
the product as a solid. 

As described for Example 83, the following 
compounds are prepared (Table E) . 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE 



SHEET (RULE 26) 



WO 96/22293 



PCIVUS96/01076 



-114- 



Ex No . 














98 


H 


H 


Cl 


H 


H 


Cl 


99 


CI 


Cl 


H 


H 


H 


H 


100 


CI 


CI 


H 


H 


H 


Br 


101 


CI 


Cl 


H 


H 


H 


Cl 


102 


CI 


H ' 


Cl 


H 


H 


H 


103 


CI 


H 


Cl 


H 


H 


Br 


104 


CI 


H 


Cl 


H 


H 


Cl 


105 


CI 1 


H 


K 


H 


ci i 


H 


106 ! 


CI 


H 


H 


H 


Cl 1 


Br 


107 


CI 


H 


H 


H 


Cl 


Cl 


108 


H 


Cl 


Cl 


H 


H 


H 


109 


H 


Cl 


Cl 


H 


H 


Br 


110 


H 


Cl 


Cl 


H 


H 


Cl 


111 


F 


! H 


F 


H 


H 


H 


112 


F 


H 


F 


H 


H 


Br 


113 


F 


H 


F 


H 


H 


Cl 


114 


F 


H 


H 


F 


H 


H 


115 


F 


H 


H 


F 


H 


Br 


116 


F 


H 


! H 


F 


H 


Cl 


117 


F 


H 


H 


H 


F 


H 


118 


F 


H 


H 


H 


F 


Br 


119 


F 


H 


H 


H 


p 


Cl 



Example 120 



25 N-fS-r n- f miTnpr.hylaTnino)methvn-f5H-ovrrQlQr2. 1 -Gi- 

rl , 4 1hPnzodia?.Ppip.-i n LUHU -yll rarbonvll -2-pyridinyll -5- 
f luoro-2-mPthylbenzamide 
A mixture of 0.44 g of N~ (5- <5ii-pyrrolo- 
[2, 1-c) [1, 4]benzodiazepin-10 -ylcarbonyl) -2- 

30 pyridinyl] -5-f luoro-2-methylbenzamide, 5 ml of a 40% 

aqueous solution of dimethylamine and 5 ml of an aqueous 
solution of formaldehyde in 50 ml of tetrahydrofuran- 
methanol (1:1) is refluxed for 16 hours in the presence 
of a drop of glacial acetic acid. The mixture is 

35 concentrated under vacuum and the residue extracted with 
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chloroform. The extract is washed with water, dried 
(MgS04) and the solvent removed. The residue is 
purified by column chromatography on silica gel with 5% 
methanol in chloroform as eluent to give 0.45 g of 
solid: mass spectrum (CI) 4 99 (M+l) . 

The following Examples are prepared as 
5 described for Example 120 with formaldehyde and the 
appropriate amine. 

E&amalfi 121 

N-rs-f n- f (nifflftf.hvlan Hnnlniftt.hv1 1 - f 5H-PVrrolO f 2. 1-Cl- 
n .4)hPn7nrii azftpi n-1 0 (11 H1 1 -vl 1 carhonvll -2-PVr idinvl 1 -5- 
10 cMnro-2-mftthvlhenzamide 

Example 122 

n- rs-irvi LDJ Ttifti- hvlam i naj methvl l - f 5H-pvrro1 0 f 2 ■ 1 -c 1 - 
n - 4 1 hftfiyorii azep i n-i o n ihi 1 -vl 1 carbonvl 1 -?-pvri di nvl 1 ~3~ 
fi iiorn-?-mf»thvlbenzamide 
15 Example 123 

N-fS-f 12zA ( D ifflftthvlam<nntmftrhvn-fSH-PvrrolQf2.1-Cl- 

n ^ihftnzodia^poin-io m m -vn carhonvll -2-Pvri riinvll -2- 

ffrl nro-4-f luorohenzamide 
Example 124 

20 N-fS-r f 3- r (Dimeth y l aminos methyl 1 - f5H-PVrrolQ f2. LzfiJ ~ 

M .41hftn7.odiazftpin--L0(ll Hn-ynrarbonvn-2-Pvridinvn-2- 
Ch t orn-S-f 1 uorohenzamide 
F.xample 125 

N - f c,-f Q^J (r>imef hvla minnlmethvn-f5H-PVrrolC?f2,l-Cl- 
25 U ■ 4ihen2oHia7PPin- m mHn-vi 1 carbonvl 1 -?-Pvridinv l 1 - 2 ~ 

rhlnrobenzamide 
F.vamplp 126 

N-fS-r n-f (D i mPthvlamino)mef.hvl W5H-pyrro ] of2, Izfilz 
n . 4 ihpny.odiaz e pin-io [ liH) 1 -vll carbonvl 1 -2-Pvr i d i nY l 1 -2- 
30 £ luoro-5-Hil nrohenzamide 

F.xample 127 

M-rS-f n-f (D imPthvlaminM mftthvl 1 - fBH-PVrrolo [2, 1-Cl - 

n . 4ihftn7odi a 7P P in-io niHn-vn carbonvl i-2-Pvridinvll- 
■>. 4-riirM nrohenzamide 
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Example 128 

N-fS-f n~ n -Pvrrnlidinvlmethvl) >5H>pvrrnl n f?. 1 -c 1 - 
fl . 41benzodiazepin-10 (11H) -vll carbonvll -2-Pvridinvl 1 
rhloro-4-fluorobenzamide 

5 Example 12? 

N- f S- f f 3- f (Dimethvlamino) methvl 1 - [ 5H-pvrro lo f 2 , 
J 1 , 4 1 benzodiazepin-1 0 (11H) 1 -vll carbonvll -2-pvridinvl 1 -7- 

chlorobenzeneacetamide 
Example HQ 

10 N- r 2- (Dimethvlamino) etihvl 1 -N- [ 5- (5H-PvrrolQf 2 , 1 -rl - 

n. 41 benzodiazepin-1 0 (11H) -vlcarbonvll -2-pvridin Y n-'i- 

fluQrQ-2-methylbenzamide 
To a solution of 0.75 g of 10- [[6- [2- 
(dimethylamino) ethylamino] -3-pyridinyl] carbonyl] -10, 11- 
15 dihydro-5fi-pyrrolo [2, l-£] [1, 4 ] benzodiazepine and 5 ml of 

diisopropylethylamine in 75 ml of dichloromethane is 
added (slowly) 0.35 g of 5-f luoro-2-methylbenzoyl 
chloride in 10 ml of dichloromethane. The mixture is 
stirred at room temperature for 16 hours and the 
20 solution washed well with water. The organic layer is 
dried (MgS04) and the solvent removed under vacuum. The 

residue is purified by column chromatography on silica 
gel with 30% methanol in chloroform as eluent to give 
0.80 g of yellow solid; mass spectrum (CI), 511 (M+l) . 
25 Example 131 

N-f3- (Dime thvlamino) propyl 1-N-f 5- (5H-pyrrolo [ 2 . 1-cl- 

f 1,4 1 benzocUazepiP-lQ (UH) -ylcarbonvl) -2-pyritiinvn-5- - 
fl.uQrQ-2-methvlben2a1n3.de 

A solution of 6.35 g of 5-f luoro-2-methyl- 
30 benzoyl chloride in 10 ml of dichloromethane is added to 
a solution of 2 mmol of 10- [ [ 6- [ 3- (dimethylamino) - 
propylamino] -3-pyridinyl] carbonyl] -10, ll-dihydro-5fl- 
pyrrolo[2, l-£.] [1, 4 ] benzodiazepine and 5 ml of diiso- 
propylethylamine in 75 ml of dichloromethane. The 
35 solution is stirred 16 hours at room temperature, washed 
with water, dried (MgS04) and the solvent removed. The 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



-117- 

residue is purified by column chromatography over silica 
gel with 30% methanol in chloroform as eluent to give 
0.75 g of solid; mass spectrum (CI) 525 (M+l). 

5 N -f?-fnimp r h Y 1aminn>m^h v n-N-S-(5H-PVrr0l0f2.1-Cl- 

p j n^n7o d ^ 7 pnin-10/nH>-v1r a rhnnvn-2-PVridinvll-5- 
f 1 nnro- ^-mPi-hvlbenzamide 
As described for Example 130, a solution of 2 
mmol of 10- [ [6- [2- (dimethylamino) methyl amino] -3-pyri- 
10 dinyl]carbonyl]-10,ll-dihydro-5Ii-pyrrolo[2,l-c.] [1,4]- 
benzodiazepine, 8 ml of diisopropylethylamine, and 2.2 
mmol of 5-fluoro-2-methylbenzoyl chloride in 100 ml of 
dichloromethane is stirred at room temperature for 16 
hours. The solvent is removed and the product purified 
15 by chromatography on silica gel to give a solid. 

F.xample 133 

p.fn.r n-r m i mpthvT a mino)mpthvl1-r5H-PvrrQ l or2 . 1-c1- 
H , 4i hAn7orti az e pi n-i o f i ih> i vl l carbonvl 1 -?-Pvr i d i ny l 1 - 

S-triTnPi-hnxvhPnzamide 
20 A mixture of 1.0 g of H~ [5- (5H-pyrrolo[2, 1- 

q) [l,4]benzodiazepin-10 (11H) -ylcarbonyl) -2-pyridinyl] - 
3, 4, 5-trimethoxybenzamide, 10 ml of 40% aqueous di- 
methylamine, 10 ml of 35% aqueous formaldehyde in 50 ml 
of tetrahydrofuran-methanol (1:1) plus 1 drop of acetic 
25 acid is refluxed for 16 hours. The mixture is concen- 
trated and the residue extracted with chloroform. The 
extract is washed with water, dried (MgS04) , concen- 
trated and the residue purified by column chromatography 
(silica gel) with 5% methanol in chloroform as eluent. 
30 The fractions containing product are combined to give 
0.80 g of solid; mass spectrum (CI) 556 (M+l). 

F.vampTfi 134 

w-fs- (PvriHon.?-e1 pyrro-iori.?-alPvrazin-5{6H)- 
yl r.rhnnvi ) - 7-rwr i di rY -i i -s-f i noro-2-methvlbenzamide 
35 to a chilled (0°C) solution of 0.343 g of 5,6- 

dihydropyrido{3, 2-e]pyrrolo[l,2-a]pyrazine and 1.1 ml of 
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triethylamine in 5 ml of dichloromethane is added 1.17 g 
of 6- (5-fluoro-2-methylbenzoyl) aminopyridine-3-carbonyl 
chloride. The mixture is stirred at room temperature 
for 16 hours. To the mixture is added 50 ml of di- 
5 chloromethane and 20 ml of water. The organic layer is 
separated and washed with 20 ml each of 1 M NaHC03 and 
brine. The organic layer is dried (Na2S04) and passed 
through a thin pad of hydrous magnesium silicate and the 
pad washed with dichloromethane. The filtrate is con- 

10 centrated and the residue chromatographed on silica gel 
prep-plates with ethyl acetate-hexane (1:1) as eluent. 
The product is crystallized from ethyl acetate to give 
0.38 g of white crystals, m.p. 226-234°C 

As described for Example 134 the following 

15 compounds are prepared (Table F) . 

Table f 
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Example VI 

M- f 5- (Pvrrol of 1 ■ 2-a 1 ouinoxalin-5 (4H) -vlcarbonvl ) -2- 
pyr-i rii nyl 1 -5- f iuorq-2-methvlbenzamide 
To a chilled <0°C) solution of 0.341 g of 4,5- 
5 dihydropyrrolo [1, 2-alquinoxaline and 1.11 ml of tri- 

ethylamine in 5 ml of dichloromethane is added 1.17 g of 
6- [ (5-f luoro-2-methylbenzoyl) amino] pyridine-3-carbonyl 
chloride. The mixture is stirred under argon at room 
temperature for 16 hours. The mixture is diluted with 
10 50 ml of dichloromethane and 20 ml of water and the 

organic layer is separated. The organic layer is washed 
with 20 ml each of 1 M NaHC03 and brine and dried 
(Na2S04) . The solution is filtered through a thin pad 
of hydrous magnesium silicate and the pad washed with 
15 dichloromethane. The filtrate is concentrated and the 
residue purified on silica gel prep-plates with ethyl 
acetate-hexane (1:1) as solvent to give a solid. The 
solid is crystallized from ethyl acetate to give 0.38 g 
of crystals, m.p. 190-196°C. 
20 As described for Example 171 the following 

compounds are prepared (Table G) . 

Table Q 
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Example 208 

N-T5- (4H-Pvrazolor5,l-d fl , 4 1benzodiazepin-5 Qflffl - 
ylcarbonvl) - 2-pvridinvl 1 -5- f luoro-2-methvlbenzamidg 

To a chilled (0°C) solution of 0.37 g of 5,10- 

10 dihydro-4H-pyrazolo[5, l-£] [1, 4] benzodiazepine and 836 
microliters of triethylamine in 5 ml of dichloromethane 
is added 0.761 g of 6- [ (5-f luoro-2-methylbenzoyl) - 
amino] pyridine-3-carbonyl chloride. The mixture is 
stirred at room temperature under argon for 5 hours. An 

15 additional 420 microliters of triethylamine and 0.38 g 
of 6- [ (5-f luoro-2-methylbenzoyl) amino] pyridine- 3- 
carbonyl chloride is added and the mixture stirred 16 
hours. The mixture is diluted with 60 ml of di- 
chloromethane and washed with 25 ml each of H2O, 1 M 

20 NaHC03 # brine and dried (Na2S04) . The solution is 

filtered (twice) through a thin pad of hydrous magnesium 
silicate and the pad washed with dichloromethane. The 
filtrate is concentrated to give a yellow glass (0.68 g) 
which is crystallized from ethyl acetate to give 0.38 g 

25 of white crystals, m.p. 250-260°C; mass spectrum (FABL) 
442.4 (M+H) . 
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20 Example 24 5 

N- T5- (4H-Pyrazolof 5. 1-cl [ 1 . 4 1 benzodi azeoin-5 <10H>- 
ylcarbonyl) -?-pyridinyl 1 - fl . V -biphenyl 1 -2-carboxamide 
To a chilled (0°C) solution of 0.185 g of 
5, 10-dihydro-4ii-pyrazolo[5, [1, 4] benzodiazepine and 

25 417 nl of triethylamine in 3.5 ml of dichloromethane is 
added 0.35 g of 6- (2-biphenylcarbonyl ) aminopyridine-3- 
carbonyl chloride in 1.5 ml of dichloromethane. The 
mixture is stirred at room temperature under argon for 
16 hours, diluted with 40 ml of dichloromethane and 20 

30 ml of water. The organic layer is separated, washed 

with 20 ml of brine and dried (Na2S04) . The solution is 
filtered through a thin pad of hydrous magnesium 
silicate. The filtrate is concentrated to dryness under 
vacuum to give 0.4 g of solid. The solid is purified on 

35 silica gel prep-plates with ethyl acetate-hexane (3:1) 
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as eluent to give 170 mg of a brown glass, nwp. 110- 
150°C. 

As described for Example 245, the following 
derivatives are prepared (Table H) . 

Table H 
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EaaniBlfi 261 

10 1Q- f f 6- f (2-Methvl prnpvl) amino! -3-pyr idinvl 1 earbonvll - 

10.11 -riihvdr o-5H-pvrrolo [ 2 , l-cl f 1 1 4 1 benzodiazepine 
A mixture of 0.16 g of 10- [ (6-chloro-3- 
pyridinyl) carbonyl ] -10, ll-dihydro-Sfi-pyrrolo (2, l-£]- 
[lf 4]benzodiazepine, 40 mg of pyridine and 2 ml of 2- 

15 methylpropylamine is stirred and heated at 100°C in a 
sealed vessel for 1 hour. To the mixture is added 0.2 
ml of N,N-dimethylpropyleneurea and the mixture is 
heated at 110°C for 7 hours. The volatiles are removed 
under vacuum and 10 ml of 0.5 N NaOH is added to the 

20 residue. The mixture is filtered and the solid washed 
with water and then hexane. The solid is dissolved in 
ethyl acetate and the solution washed with 0.5 N NaOH, 
brine and dried (Na2S04) . The solution is filtered 
through a thin pad of hydrous magnesium silicate and the 

25 filtrate concentrated to dryness. The residue is tri- 
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turated with diisopropylether-hexane to give 0.18 g of 
white solid; mass spectrum (CI) 361 (M+H) . 

As described for Example 2 61, the following 
derivatives are prepared (Table I) . 

5 Table I 
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"mass spectrum (CI) 389 (M+l) 
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**mass spectrum (CI) 401 (M+l) 

Example 2~?3 

1 0- r r 6- f (Phenvlmet hvl > aminol -3-Pvridinvl 1 carbonvl 1 - 
10. ll-dihvrt ro-5H-pyrrolor2. 1-cl [ 1 , 4 1 benzodiazepine 

5 A mixture of 0.16 g of 10- [ (6-chloro-3- 

pyridinyl)carbonyl]-10, ll-dihydro-5a-pyrrolo [2, [1,4] 
benzodiazepine, 0.5 ml of benzylamine and 0.2 ml of 
N.N'-dimethylpropyleneurea is stirred and heated at 
110°C for 7 hours. After cooling to room temperature, 

10 the mixture is washed with hexane (3 times 10 ml) . The 
residue is dissolved in water and made alkaline with 1 N 
NaOH. The suspension is washed with H2O and extracted 

with ethyl acetate. The organic extract is washed with 
brine, dried (Na2SO<3) and filtered through a thin pad of 

15 hydrous magnesium silicate. The filtrate is evaporated 
and the residue triturated with diethyl ether-hexane to 
give 0.20 g of white solid; mass spectrum (CI) 395 
(M+H) . 

As described for Example 273, the following 
20 derivatives are prepared (Table J) . 
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Example 288 

10. ll-Dihvdro-10- f f 6- (cyclohexvlthio) -3- 
pyridinvl 1 carbonvl 1 -5H-Pvrrolo- f2.1- 
rl f 1.41 benzodiazepine 

10 To a suspension of 35 mg of sodium hydride 

(60% in oil) in 3 ml of tetrahydrof uran is added under 
argon 0.10 g of cyclohexylmercaptan . A white preci- 
pitate forms and after 0.5 hour at room temperature, 1 
ml of ILE 1 -dimethylpropyleneurea is added. To the 

15 mixture is added 0.13 g of 10- [ ( 6-chloro-3-pyridinyl) - 
carbonyl]-10, ll-dihydro-5Ji-pyrrolo [2, [1, ^benzo- 
diazepine in 2 ml of tetrahydrof uran . The mixture is 
stirred at room temperature for 18 hours, quenched with 
water and ammonium chloride and concentrated under 

20 vacuum. The aqueous suspension is filtered and the 
solid washed with water and hexane. The solid is 
purified by chromatography on silica gel prep-plates 
with ethyl acetate-hexane (1:4) as eluent to give 0.13 g 
of white solid; mass spectrum (CI): 404 (M+H) . 

25 As described for Example 288, the following 

derivatives are prepared (Table K) . 
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Example 3Q1 

10. ll-Dihydro-10-f T6-r (2-methvlPhenvl ) amino 1 -3- 
pvridinvllcarbonvl1-5H-Pvrrolor2, 1-cl fl, 41 benzodiazepine 
5 A mixture of 0.5 g of 10- [ <6-chloro-3-pyri- 

dinyl) carbonyl ] -10, ll-dihydro-5H-pyrrolo [2, [1,4]- 
benzodiazepine and 0.36 g of £-toluidine in 60 ml of 
U, N-dimethylformamide is refluxed for 16 hours. The 
mixture is poured into 200 ml of ice-water and extracted 
10 with three 100 ml portions of chloroform. The extract 
is washed with water, dried (Na2S04) and the solvent 

removed. The residue is purified by chromatography on 
silica gel prep-plates with hexane-ethyl acetate (5:1) 
as solvent to give 0.56 g of yellow solid: mass spectrum 
15 (CI) 395.2 (M+H) . 

As described for Example 301, the following 
derivatives are prepared (Table L) . 
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Example 318 

N- [ 4- (5H-Pvrrolo f2, 1-cl [ 1 , 4 1 benz odiazepin-10 (11H) - 

y l^arbgnvl) ■2-rrethQxypnenvl 1 LLJJ -biphenvl 1 -2- 

carboxamitie 

5 To a solution of 0.70 g of 10, ll-dihydro-5H- 

pyrrolo[2, l-£] [1, 4] benzodiazepine and 0.56 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride is 
added 1.35 g of 4- [ ( [1, 1 '-biphenyl] -2-carbonyl) amino] -3- 
methoxybenzoyl chloride followed by stirring at room 

10 temperature for IB hours. The reaction mixture is 

washed with water and saturated aqueous NaHC03 and the 
organic layer dried (Na2S04) . The organic layer is 
passed through hydrous magnesium silicate and the 
filtrate concentrated in vacuo to give a residue which 

15 is dissolved in methylene chloride and passed through a 
pad of hydrous magnesium silicate two additional times 
to give upon concentration in vacuo to give 1.5 g of 
amorphous solid. M+=512. 

Example 319 

20 N-f4- (5H-Pvrrolor2. 1-cl \ 1 , 4 1 benzodiazepin-10 (11H)- 

yi rarbnnvl ) - 3-phlnrophenvll [ 1 , 1 ' -biphenvl 1 -2-carboxamide 

To a solution of 0.52 g of 10, ll-dihydro-5ii- 
pyrrolo [2, l-£] [1, 4] benzodiazepine and 0.39 g of N,N- 
diisopropylethylamine in 25 ml of methylene chloride is 

25 added 1.1 g of 4- [( [1, 1 1 -biphenyl] -2-carbonyl) amino] -2- 
chlorobenzoyl chloride followed by stirring at room 
temperature for 18 hours. The reaction mixture is 
washed with water and saturated aqueous NaHC03 and the 
organic layer dried (Na2S04 ) . The organic layer is 

30 passed through hydrous magnesium silicate and the 

filtrate concentrated in vacuo to give a residue which 
is dissolved in methylene chloride and passed through 
hydrous magnesium silicate two additional times to give 
upon concentration in vacuo 1.10 g of the desired 

35 product as a residue. M + =516, 518, 520 . 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



-135- 

F,*rimple 320 

ltdAz ^H-Pvrro i n r? . i -ri [ l , 4 1 henzodiaz.ePin-10 LLLfliz 
Yirarhnnv l i phenyl LLLJ ' -MphPnvH -2-carhoxamide 

To a solution of 0.65 g of 10, ll-dihydro-5H- 
5 pyrrolo (2, 1-cJd/ 4] benzodiazepine and 0.52 g of N,N- 
diisopropylethylamine in 25 ml of methylene chloride is 
added 1.34 g of 4- [ ( (1, 1 '-biphenyl] -2-carbonyl) amino] - 
benzoyl chloride followed by stirring at room tempera- 
ture for 18 hours. The reaction mixture is washed with 
10 water and saturated aqueous NaHC03 and the organic layer 
dried (Na2S04) . The organic layer is passed through 
hydrous magnesium silicate and the filtrate concentrated 
in vacuo to give a residue which is dissolved in 
methylene chloride and passed through hydrous magnesium 
15 silicate two additional times to give upon concentration 
in vacuo to give 1.02 g of the desired product as a 
residue. M + =482. 

F.xample 321 

n— f A - (5H-Pvrrnlnr?. 1- n n , 4 1 ben?odi.azepi ne-1 0 (UH) - 
20 y i rarhonv] ) phenyl 1 (phpnvimpf hvl ) benzamide 

To a solution of 0.75 g of 10, ll-dihydro-5ii- 
pyrrolo [2, 1-c] tl, 4) benzodiazepine and 0.57 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride is 
added 1.53 g of 4- [ [2- (phenylmethyl) benzoyl] amino] - 
25 benzoyl chloride followed by stirring at room tempera- 
ture for 18 hours. The reaction mixture is washed with 
water and saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and the filtrate concentrated 
30 in vacuo to give a residue which is dissolved in 

methylene chloride and passed through hydrous magnesium 
silicate two additional times to give upon concentration 
in vacuo to give 1.97 g of the desired product as an 
amorphous solid. 
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Example 322 

N-r4-f5H-Pvrrnlor2. 1-cl [ 1 , 4 1 benzodiazepin-10 dim- 
y 1 rarhnnvl ) -3-chlorophenvl 1 -2- (phenvlmethvl ) benzami de 
To a solution of 0.92 g of 10, ll-dihydro-5fl- 
5 pyrrolo [2,- 1-£] [1, 4] benzodiazepine and 0.72 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride is 
added 2.4 g of 2-chloro-4- [[ (2-phenylmethyl) benzoyl] - 
amino] benzoyl chloride followed by stirring at room 
temperature for 18 hours. The reaction mixture is 
10 washed with water and saturated aqueous NaHC03 and the 
organic layer dried (Na2S04) . The organic layer is 

passed through hydrous magnesium silicate and the 
filtrate concentrated in vacuo to give a residue which 
is dissolved in methylene chloride and passed through 
15 hydrous magnesium silicate two additional times to give 
upon concentration in vacuo 2.87 g of the desired 
product as an amorphous compound. 

Example 323 

N-t4-<5H-Pvrrolor2. 1 -cl [ 1 . 4 1 benzodiazepin-10 (11H) - 
20 vlcarbonvll-2-meth oxvphenvl1-2- (phenvlmethvl) benzamide 
To a solution of 0.75 g of 10, ll-dihydro-5ii- 
pyrrolo [2, l-£] [1, 4 ] benzodiazepine and 0.58 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride is 
added 1.69 g of 3-methoxy-4- [[ (2-phenylmethyl) benzoyl] - 
25 amino]benzoyl chloride followed by stirring at room 
temperature for 18 hours. The reaction mixture is 
washed with water and saturated aqueous NaHC03 and the 
organic layer dried (Na2S04) . The organic layer is 
passed through hydrous magnesium silicate to give upon 
30 concentration in vacuo 1.92 g of the desired product as 
an amorphous solid. 
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S&amElfi 324 

N - f 4-^H-Pvrro lnr?.1-d fl /»l^n7»rii37.PPin-lQ(llH)- 
Yl r ar ^n V n P h fi n y i 1 M lt.H f 1 uoromet.hvl HI ■ I'-hiphftnyn- 

7-i-arhoxamide 

5 A solution of 1.14 g of [4 ' - (trif luoromethyl) - 

[1, l'-biphenyl]-2-carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.0 g of 10, ll-dihydro-10- (4-aminobenzoyl) - 
5H-pyrrolo[2, 1-c] [1, 4] benzodiazepine and 0.52 g of N,N- 
10 diisopropylethylamine in 25 ml of methylene chloride. 
The reaction mixture is stirred at room temperature for 
18 hours and washed with water, saturated aqueous NaHC03 
and the organic layer dried (Na2S0 4 ) - The organic layer 
is passed through a pad of hydrous magnesium silicate 

15 two times to give 1.70 g of the desired product as an 
amphorous compound. 

fixflmplft 325 

N— f 4- <5H-Pyrm1 o T2. 1 -M M . 4 1 henzodiazepj n~1 0 f UH) - 
y1 ra ^on Y 1 1 -3- m Pi-hoxvphenvl 1 f 4 '- LfcjJ f luoromethyl ) f 1 ■ 1 '- 
20 hi phenyl l -?-carhoxamide 

A solution of 1.87 g of [4 •- (trif luoromethyl) - 
[1, l'-biphenyl]-2-carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 0.74 g of 10, ll-dihydro-10- (4-aminobenzoyl) - 
25 5a-pyrrolo(2, l-£) [1, 4] benzodiazepine and 0.56 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride. 
The reaction mixture is stirred at room temperature for 
18 hours and washed with water, saturated aqueous NaHC03 
and the organic layer dried (Ka2S0 4 ) . The organic layer 
30 is passed through a pad of hydrous magnesium silicate 

two times to give the desired product as a residue which 
is crystallized from ethyl acetate to give 2.33 g of the 
desired product, 211-212°C. 
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EaamBlfi 326 

N-T4- f5H-Pvrroiof2. 1 -rl r 1 . 4 1 benzodiazepin-1 0 fllHI- 
y 1 rarhonvl ) -7-rhl orop hfinyl 1 f 4 ' - (trif luoromethvll f 1 a 1 ' - 

frjphftnyll-2-carbQxamide 
5 A solution of 1.35 g of 2-chloro-4- [ ( (4 ' - 

(trif luoromethyl) [1, 1 '-biphenyl] -2-carbonyl) amino] - 
benzoyl chloride in 10 ml of methylene chloride is added 
dropwise to an ice cold solution of 0.63 g of 10,11- 
dihydro-5ii-pyrrolo [2, l-£) [1, 4] benzodiazepine and 0.48 g 
10 of N f N-diisopropylethylamine in 50 ml of methylene 
chloride. The reaction mixture is stirred at room 
temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through a 
15 pad of hydrous magnesium silicate two times to give 1.63 
g of the desired product as a non-crystalline solid.. 

Example 32? 

N-T4- (5H-Py rrolof2. H . 4 1 benzodiazepin-1 0 (11H1- 
vlcarbony 1 ) phenyl 1 -2-meth vlPvridine-3-carboxamide 

20 To a stirred solution of 1.0 g of 10,11- 

dihydro-10- (4-aminobenzoyl) -5Ii-pyrrolo [2, l-£] [1, 4] benzo- 
diazepine and 3 ml of N, N-diisopropylethylamine in 100 
ml of methylene chloride is slowly added 600 mg of 2- 
methylpyridine-3-carbonyl chloride dissolved in 15 ml of 

25 methylene chloride. The reaction mixture is stirred at 
room temperature for 2 hours. The reaction mixture is 
quenched with water and the organic layer washed well 
with water. The organic layer is dried (MgS04 ) , filtered 
and evaporated in vacuo to a residue which is purified 

30 by column chromatography on silica gel by elution with 
1:1 ethyl acetate :hexane to give 800 mg of the desired 
product as a pale yellow residue. M + =422. 
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Exarcple 328 

w-r4-(5H-P Yrrnlnf2,i-n [ 1 , 4 1 benzodiazepine Q (11H) aO= 
rarhnnvl) -^-chlor nphenvl 1 -^-methvl-pvr i dine-3- 

5 A mixture of 1.1 g of 10, ll-dihydro-10- (4- 

amino-2-chlorobenzoyl) -Sfl-pyrrolo [2, 1-fi] [ 1, 4 ) benzodiaze- 
pine and 3 ml of N, N-diisopropylethylamine in 100 ml of 
methylene chloride is stirred while a solution of 600 mg 
of 2-methylpyridine-3-carbonyl chloride in 15 ml of 

10 methylene chloride is added slowly. The reaction 

mixture is stirred at room temperature for 2 hours. The 
reaction mixture is quenched with water and the organic 
layer washed with water, dried <MgS04) , filtered and 
evaporated in vacuo to a residue. The product is 

15 purified by column chromatography on silica gel by 
elution with 1:1 ethyl acetate :hexane to give the 
desired product as a pale yellow residue. M + =456. 

Example 329 

n- rs- (5H-Pvrrolof2. [ 1 , 4 1 benzodiazepi n-10 LLLiilz 

20 ylearbonyn-2-pvridinvn -? -mer.hvlpyridine-3-carboxamide 
A mixture of 2.5 g of 6- [ [3- (2-methyl- 
pyridinyl)carbonyl]amino]pyridine-3-carboxylic acid and 
25 ml of thionyl chloride is refluxed for 3 hours and 
the mixture evaporated to dryness in vflCVP to give a 

25 solid. A solution of the solid in 50 ml of methylene 
chloride is added to 2 g of 10, ll-dihydro-5ii-pyrrolo- 
(2, l-£] [1, 4] benzodiazepine dissolved in 50 ml of 
dichloromethane containing 3 ml of N, N-diisopropyl- 
ethylamine at room temperature. The reaction mixture is 

30 stirred at room temperature for 2 hours and quenched 
with water; washed with water; dried (MgS04) , filtered 
and evaporated in vacuo to a residue. The residue is 
purified by column chromatography on silica gel by 
elution with 1:1 ethyl acetate rhexane to give 2.0 g of 

35 the desired product as a solid. M^=423. 
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Sxample 33Q 

M -rs-(5H-Pvrr nlor2.l-cl f 1 . 4 1 benzodiazepine 1Q (11H) - 
y 1 rarhonvl 1 -2-pyridiny l 1 -2-methvlpvridine-3-carboxamide 

Hydrochloride 

5 To a solution of 1.0 g of N- [5- <5H-pyrrrolo- 

[2, l-£j [1, 4]benzodiazepin-10 (11H) -ylcarbonyl) -2- 
pyridinyl] -2-methylpyridine-3-carboxamide in 50 ml of 
methanol is added hydrogen chloride gas. The mixture is. 
stirred at room temperature for 30 minutes and the 
10 solvent removed under vacuum. The residue is triturated 
with ether to give 1.0 g of the desired product as a 
solid: mass spectrum (CCD ; 459 (M + ) . 

Example 331 

N-T4- (5H-Pyrrnlor2. 3 -rl f 1 , 4 1 benzodiazepin-10 ( 1 1H) - 
15 ylcarbonv.l ) pHphv! 1 - 2- f N-methvlpjperazinvl 1 -Pvridine-3- 

c^rhnxamide Hydrochloride 
The method of Example 330 is used to prepare 
the desired product as a solid: M+=543. 

Example 332 

20 N-r4-(5H-P yrrolor2. 1-el [ 1 - 4 1 benzodiazepin-1 0 (11H)- 

ylrarbonvn phenyl 1 -9- 1 flj methvlamino) -Pvridine-3- 
rprhnvamirie Hydrochloride 
The method of Example 330 is used to prepare 
the desired product as a solid: M + =487. 
25 Example 333 

N- f 4 - ( 5H-Pyrro l o f 2 . l -c 1 f 1 1 4 1 benzodi azepin- 1 Q (11H)- 
ylcarbonynphenvJ 1 -2-chloropvridine-3-carboxamide 
To a stirred solution of 6.06 g of 10,11- 
dihydro-10- (4-aminobenzoyl) -5H-pyrrolo[2, [1, 4]benzo- 
30 diazepine and 10 ml of N, N-diisopropylethylamine is 

added a solution of 4.0 g of 2-chloropyridine-3-carbonyl 
chloride in 25 ml of methylene chloride. The reaction 
mixture is stirred at room temperature for 1 hour. The 
reaction mixture is quenched with water and the organic 
35 layer washed well with water. The organic layer is 

dried, filtered and evaporated in vflCVQ to a pale yellow 
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product which is crystallized from 1:1 ethyl 
acetate :hexane to give 7.0 g of the desired product; 
M + =442. 

Example 334 

5 ' ^f4-^H-PYrmlnf2. i-rl r 1 , 4 1 benzodiazepine 1 Q (11H)- 

Y T r ^rhnn V l ) phe nyl 1 -2- (nipt hvlamino) pvr idine-3-carbQxamide 

A mixture of 1 g of N- [4- (SH-pyrrolo [2, l-£] - 
[1, 4]benzodiazepin-10 (11H) -ylcarbonyl) phenyl] -2-chloro- 
pyridine-3-carboxamide, 1 g of K2CO3 and 10 ml of a 40% 

10 solution of monomethylamine is heated in 25 ml of 

dimethylsulf oxide for 8 hours at 100°C. The reaction 
mixture is poured over water and the pale yellow solid 
separated. The reaction mixture is filtered and the 
collected solid washed well with water . After drying 

15 the solid is purified by column chromatography on silica 
gel by elution with 9:1 ethyl acetate: methanol to give 
850 mg of the desired product as a pale yellow 
solid:M + =437. 

Example 335 

20 n- M- (5H-pvrrolof2 - i-rl [ 1 , 4 1 benzodiazepi n-10 LHHL= 

ylrarbonvl) phenyl! - 7- [ n-dimet hvlami nopropvl ) aminol- 
pyri di ne-3-carboxamide 
Using the conditions of Example 334 and N-[4-(5fl- 
pyrrolo[2, l-£] [ 1, 4 ] benzodiazepin-10 (11H) -ylcarbonyl) - 
25 phenyl] -2-chloropyridine-3-carboxamide and 3- (dimethyl- 
amino) propylamine gives 900 mg of the desired 
product :M + =508. 

Example 336 

N- f 4- (5H-Pyrrnlo[2 . U , 4 1 benzodiazepin-10 (11H)- 
30 yl rarbnnvl > phenyl 1 -2- (1-Piperidinvl) -PVridine-3- 

Using the conditions of Example 334 and 1 g o 
N- [4- <5H-pyrrolo [2, l-£] [1, 4]benzodiazepin-10 (11H) - 
ylcarbonyl) phenyl i-2-chloropyridine-3-carboxamide and 5 
35 ml of piperidine Jives 700 mg of the desired 
product :M + =4 91 . 
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Example 337 

N-T4- (5H-pvr rolof2. l-cl f 1 . 4 1 benzodiazepin-lO (11H) - 
v irarhnnvl)phenvn-2-(4-methvl-l-pipera2invl)-Pvridine- 

3-carfrQxamicte 

5 Using the conditions of Example 334 and 1 g of 

N- (4- (5fi-pyrrolo [2 r l-£] [1, 4]benzodiazepin-10 (11H) - 
ylcarbonyl) phenyl ]-2-chloropyridine-3-carboxamide and 5 
ml of N-methylpiperazine gives 1 g of the desired 
product :M + =500. 
10 Example 338 

N- f 4- (5H-Pv rrolo [ 2 , l-clfl.41 benzodiazepin-1 0 (11H) - 
ylcarbonvl )phenvll-2-(dimethvlamino)-Pvridine-3- 

carboxamide 

Using the conditions of Example 334 and 1 g of 
15 N- [ 4 - ( 5ii-pyrrolo [ 2 , l-£] [1,4] benzodiazepin- 10 ( 1 1H) - 

ylcarbonyl) -phenyl] -2-chloropyridine-3-carboxamide and 
10 ml of 40% N,N-dimethylamine gives 700 mg of the 
desired product :M + =451 . 

Example 333 

20 N-t4- (5H-Pvrrolo[2. l-cl f 1 , 4 1 benzodiazepin-10 ( 11H) -vie 
arbonvl) phenyl 1 -2- (m orpholino) -pvridine-3-carboxamide 
Using the conditions of Example 334 and 1 g of 
N- [4- (5H-pyrrolo [2, 1-c] [1/ 4 ] benzodiazepin-10 ( 11H) - 
ylcarbonyl) -phenyl] -2-chloropyridine-3-carboxamide and 5 
25 ml of morpholine gives 800 mg of the desired 
product :M + =4 93 . 

Example 34Q 

N- f 5- (5H-Pvrrolo f 2 . l-cl f 1 . 4 V-benzodia zepin-10 (11H) - 
ylcarbonyl) - 2-pvridinvll f 1 , 1 ' -biphenvl 1 -2-carboxamide 
30 A mixture of 2.0 g of 6- [ ( [1, 1 1 -biphenyl] -2- 

carbonyl) amino] pyridine-3-carboxylic acid and 20 ml of 
thionyl chloride is refluxed for 3 hours. The excess 
thionyl chloride i~ removed in vacuo to a residue which 
is dissolved in 50 -.1 of methylene chloride. This 
35 solution is addo:, ;dded dropwise to a stirred solution 
of 2.0 g oi 1C, ll-dihydro-5fl-pyrrolo[2, l-£] [1, 4]benzo- 
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diazepine in 50 ml of methylene chloride and 5 ml of 
N,N-diisopropylethylamine. The reaction mixture is 
stirred at room temperature for 2 hours and quenched 
with water. The organic layer is washed well with water 
5 and dried over anhydrous MgS04 . The organic layer is 
concentrated in vacuo to a residue which is purified by 
column chromatography on silica gel by elution with 40% 
ethyl acetate rhexane to give 1.2 g of a colorless 
solid:M + =484. 

10 Example 341 

N -r4-r5H-Pvrr oiof2.i-cl M . 4 1 benzorii azepin-l Q ( UJU - 
y] r arhmwl1 ohenvl 1 -2- (2-P vridinvl) benzamide 
A mixture of 1.94 g of N- (4- (5H"Pyrrolo- 
[2 f l-£] [1, 4]benzodiazepin-10 (llH)-ylcarbonyl)phenyl]-2- 
15 bromobenzamide, 2.95 g of 2-pyridyl tri-n-butyl tin and 
400 mg of tetrakis (triphenylphosphine) palladium (0) is 
. ref luxed for 24 hours in degassed toluene for 24 hours. 
The reaction mixture is concentrated in vflCUQ to a 
residue which is purified by column chromatography on 
20 silica gel by elution with 70% ethyl acetate :hexane to 
give 900 mg of the desired product as a pale yellow 
S0lid:M+l=485. 

Example 342 

N- f 5- f SH-Pyrrolo f 2 . i -M f 1 . A ) benzodiazeoi n-1 QJJLLEU - 
25 yicarbonv ] i -?-pvr idinvi l -2- (2-pvridinvl ) benzam i de 

A mixture of 484 mg of N- [5- (5ii-pyrrolo- 
[2 , [ 1 , 4 ] benzodiazepin- 1 0 ( 1 1H) -y lcarbonyl ) -2- 
pyridinyl] -2-bromobenzamide, 814 mg of 4-{N f N-di- 
methyl) anilino-tri-n-butyl stannane and 100 mg of tetra- 
30 kis (triphenylphosphine) palladium (0) is ref luxed in 

degassed toluene for 24 hours. The reaction mixture is 
concentrated in vacuo to a residue which is purified by 
column chromatography on silica gel by elution with 
ethyl acetate to give 200 mg of the desired product: 
35 M+l=528. 
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Example 343 

in. 12 -nihvdro-10- (4- (4-butvloxv) benzoyl) -5H-Pvrrolo f 2, 1- 

C] f 1.41 benzodiazepine 
To a solution of 92 mg of 10, ll-dihydro-5Ii- 
5 pyrrolo [2, l-£] [1, 4]benzodiazepine in 2 ml of methylene 
chloride is added 100 mg of triethylamine followed by 
130 mg of 4- (n-butyloxy) benzoyl chloride. The reaction 
mixture is stirred at room temperature for 24 hours and 
then treated with 4 ml of IN sodium hydroxide. The 

10 mixture is extracted with 10 ml of ethyl acetate and the 
extract washed with IN sodium hydroxide and 5 ml of 
brine. The organic layer is dried over anhydrous sodium 
sulfate and filtered through hydrous magnesium silicate. 
The filtrate is concentrate in vacuo to a residue which 

15 is stirred with ether-hexanes to give 160 mg of the 
desired product as a white solidimass 
spectrum (CI) , 361 (MH + ) . 

Example 344 

5. lQ-Dihvdro -?-hvdroxymethvl-5- (4- (4-butvloxv) benzoyl ) - 
20 4H-pyrazo lof5. 1-cl fl. 4 1 benzodiazepine 

As described for Example 343 4- (n-butyl-- 
oxy) benzoyl chloride is reacted with 5, 10-dihydro-4H- 
pyrazolo [5, 1-cJ [1, 4 ] benzodiazepine to give the desired 
product as a solid;mass spectrum (CI ), 392 (MH + ) . 
25 Example 345 

in. ll-Di hvriro-10- (4- (5-pentvloxv) benzoyl ) -5H- 
pyrrolo \2. 1-cl f 1 , 4 1 benzodiazepine 
As described for Example 343 4- (n-pentyl- 
oxy) benzoyl chloride is reacted with 10, ll-dihydro-5ii- 
30 pyrrolo[2, [1, 4 ] benzodiazepine to the desired product 
as a solid:mass spectrum (CI) , 375 (MH + ) . 
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Egflmsle 34 6 

N-f4- (5H-Pvrrn1 nf?. 1 -rl M , 4 1 bpn7ori i azepi n-1 0 (11H)- 
Vlrarhnnvnph»nvn-?- M-r-hlnroDhf»nvlQXV)Pvridine-3- 

rarboxamide 

5 The conditions of Example 325 are used with 2- 

(4-chlorophenyloxy)pyridine-3-carbonyl chloride to give 
the desired product as a crystalline solid, m.p. 211- 
212°C (M+Na) = 557.3. 

FittflfflpTft 347 

10 N-f4-rsH-p V rrninf?.i- c i f 1 , 4 1 ben7Qdi fl 7 . eP i n-lQ mm - 

y l rarhnnvUp hpnyl 1 -?-fflPf hvl -?.- (4~ 
ChTnrop hPnvlnxviPrQPionamide 
The conditions of Example 325 are used with 2- 
(4-chlorophenoxy) -2-methylpropionyl chloride to give the 
15 desired product as a solid. M+499. 

FiXflinple 348 

m-f rfi-n ,i-diTn P i-hviPth v naminnl-3-pvridinvl)carbonvn- 
i n. n -riihvd m -^H-pyrrni nf?. i -d n . 4 1 benzodiazepine 
Using the conditions of Example 273 and t- 
20 butylamine gives the desired product as a beige solid. 
MS (CI) : 361 (M+H) . 

i o- f r 6- n -MPthviptp yi i ami nn) -3-ovridi nvl ) carbonvll - 
in.ii-riihvd rn-SH-pvrmini7.i-cl f 1 . 4 1 benzodi azepine 
25 Using the conditions of Example 273 and 

isopropylamine gives the desired product as a white 
solid. MS (CI) : 347 (M+H) . 

FTflmplft 35Q 

i o- r f n -i n Hanvi amino) -3-pvrid.i nvl ) carbgnvl 1 -10 . 11- 
30 Hihvdro-5H-nvrrolof ?. i-rl f 1 . 4 1 benzodiazepine 

Using the conditions of Example 273 and 1- 
aminoindan gives the desired product as a beige solid. 
MS (CI) : 421 (M+H) . 
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Example 351 

1 0- r r 6- (2 . 4-D imethoxvphenvlamino) -3-Pvridinvl 1 carbonvl 1 - 
HLJJ -dihv riro-5H-pyrrolo [ 2 1 1-cl f 1 ■ 4 1 benzodiazepine 

Using the conditions of Example 273 with 2,4- 
5 dimethoxybenzylamine gives the desired product as a 
light yellow solid. MS (CI): 455 (M+H) . 

Example 352 

1 0- r f6- (2-Br omophenvlamino) -3-pvridinvl 1 carbonvl 1 - 10 , 11- 
flj hydro-5H-pvrrolo [ 2 , 1-cl f 1 , 4 1 benzodiazepine 
'lO Using the conditions of Example 273 and 2- 

* bromobenzylamine gives the desired product as an off- 
white solid. MS (CI): 474 (M+H) . 

Example 353 

N- f 5- (5H-Pvrrolo \2. 1-cl f 1 , 4 1 benzodiazepin-10 ( 11H) - 
15 ylcarbonvl) -2-Pvridinvl 1 -2 -methy If urane-3-carboxamide 
Using the conditions of Example 1 with 
Reference Example 39 to give Reference Example 86 and 
stirring overnight gives the desired product as white 
crystals after column chromatography on silica gel by 
20 elution with 1:1 ethyl acetate :hexane and crystalliza- 
tion from ethyl acetate, nwp. 210-212°C. 

Example 354 

N- f 5- (5H-Py rrolo \2 . 1-cl 11 . 4 1 benzodiazepin- 1 0 (11H) - 
y 3 rarbonvl) -2-Pvridin vl 1 -2-aminobenzamide 

25 A room temperature solution of 1.0 g of N-[5- 

<5H-pyrrolo[2, [ 1 , 4 ] benzodiazepin-10 ( 11H) - 
ylcarbonyl) -2-pyridinyl] -2-nitrobenzamide in 100 ml of 
ethyl alcohol is hydrogenated over 200 mg of 10% Pd/C in 
a Parr apparatus under 40 psi of hydrogen for 2 hours. 

30 The reaction mixture is filtered through diatomaceous 

earth and the cake washed with additional ethyl alcohol. 
The combined filtrates are concentrated in vacuo and the 
residue purified by crystallization from 2:1 ethyl 
acetate :he:<ane to give the desired product as pale 

35 yellow crystals: M+Na 445:M + 423. 
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RinrHner A.^av to Ra1- Hfipatic V] ReCEPtQrS 

Rat liver plasma membranes expressing the 
vasopressin Vi receptor subtypes are isolated by sucrose 
density gradient according to the method described by 
5 Lesko et al, (1973) . These membranes are quickly sus- 
pended in 50.0 mM Tris.HCl buffer, pH 7.4, containing 
0.2% bovine serum albumin (BSA) and 0.1 mM phenylmethyl- 
sulfonylfluoride (PMSF) and kept frozen at -70°C until 
used in subsequent binding experiments. For binding 
10 experiments, the following is added to the wells of a 

ninety-six well format microtiter plate: 100 [il of 100.0 
mM Tris.HCl buffer containing 10.0 mM MgCl2/ 0.2% heat 
inactivated BSA and a mixture of protease inhibitors: 
leupeptin, 1.0 mg %; aprotinin, 1.0 mg %; 1,10-phen- 
15 anthroline, 2.0 mg %; trypsin inhibitor, 10.0 mg % and 
0.1 mM PMSF, 20.0 Hi of [phenylalanyl-3, 4, 5, - 3 H] vaso- 
pressin (S.A. 45.1 Ci/mmole) at 0.8 nM, and the reaction 
initiated by the addition of 80 ^1 of tissue membranes 
containing 20 \ig of tissue protein. The plates are kept 
20 undisturbed on the bench top at room temperature for 120 
min. to reach equilibrium. Non-specific samples are 
assayed in the presence of 0.1 \M of the unlabeled 
antagonist phenylalanylvasopressin, added in 20.0 \il 
volume. For test compounds, these are solubilized in 
25 50% dimethylsulf oxide (DMSO) and added in 20.0 JJ.1 volume 
to a final incubation volume of 200 pi. Upon completion 
of binding, the content of each well is filtered off, 
using a Brandel® cell Harvester (Gaithersburg, MD) . The 
radioactivity trapped on the filter disk by the ligand- 
30 receptor complex is assessed by liquid scintillation 

counting in a Packard LS Counter, with an efficiency of 
65% for tritium. The data are analyzed for IC50 values 
by the LUNDON-2 program for competition ( LUNDON 
SOFTWARE, OH) . 
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RinHina Assay to Rat. Kidnev Medullary V? Receptors 

Medullary tissues from rat kidneys are 
dissected out, cut into small pieces and soaked in a 
0.154 mM sodium chloride solution containing 1.0 mM EDTA 
5 with many changes of the liquid phase, until the solu- 
tion is clear of blood. The tissue is homogenized in a. 
0,25 M sucrose solution containing 1.0 mM EDTA and 0.1 
mM PMSF using a Potter-Elveh jem homogenizer with a 
teflon pestle. The homogenate is filtered through 
10 several layers (4 layers) of cheese cloth. The filtrate 
is rehomogenized using a dounce homogenizer, with a 
tight fitting pestle. The final homogenate is centri- 
fuged at 1500 x g for 15 min. The nuclear pellet is 
discarded and the supernatant fluid recentrifuged at 
15 40,000 x g for 30 min. The resulting pellet formed 

contains a dark inner part with the exterior, slightly 
pink. The pink outer part is suspended in a small 
amount of 50.0 mM Tris.HCl buffer, pH 7.4. The protein 
content is determined by the Lowry's method (Lowry et 
20 al, J. Biol. Chem., 1953). The membrane suspension is 
stored at -70°C, in 50.0 mM Tris.HCl, containing 0.2% 
inactivated BSA and 0.1 mM PMSF in aliquots of 1.0 ml 
containing 10.0 mg protein per ml of suspension until 
use in subsequent binding experiments. 
25 For binding experiments, the following is 

added in \il volume to wells of a 96 well format of a 
microtiter plate: 100.0 \il of 100.0 mM Tris.HCl buffer 
containing 0.2% heat inactivated BSA, 10.0 mM MgCl2 and 
a mixture of protease inhibitors: leupeptin, 1 . 0 mg %; 
30 aprotinin, 1.0 mg %; 1, 10-phenanthroline, 2.0 mg %; 

trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 \il of 
[3h] Arginine 8 , vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
nM and the reaction initiated by the addition of 80.0 |il 
of tissue membranes (200.0 |ig tissue protein). The 
35 plates are left undisturbed on the bench top for 120 
min. to reach equilibrium. Non-specific binding is 
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assessed in the presence of 1.0 JIM of unlabeled ligand, 
added in 20 \il volume. For test compounds, these are 
solubilized in 50% dimethylsulf oxide (DMSO) and added in 
20.0 Hi volume to a final incubation volume of 200 ^il. 
5 Upon completion of binding, the content of each well is 
filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD).. The radioactivity trapped on the 
filter disk by the ligand- receptor complex is assessed 
by liquid scintillation counting in a Packard LS 

10 Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE, OH) . The 
results of this test on representative compounds of this 
invention are shown in Tables 1, 2 and 3. 

15 Radioligand Bindin g Experiments with Human Platelet 

Membranes 

Platelet Source: Hudson Valley Blood Services, 
Westchester Medical Center, Valhalla, NY. 
PlaffilPf Membrane Preparation: 

20 Frozen platelet rich plasma (PRP) , received 

from the Hudson Valley Blood Services, are thawed to 
room temperature. The tubes containing the PRP are 
centrifuged at 16,000 x g for 10 min. at 4°C and the 
supernatant fluid discarded. The platelets resuspended 

25 in an equal volume of 50.0 mM Tris.HCl, pH 7.5 con- 
taining 120 mM NaCl and 20.0 mM EDTA. The suspension is 
recentrifuged at 16,000 x g for 10 min. This washing 
step is repeated one more time. The wash discarded and 
the lysed pellets homogenized in low ionic strength 

30 buffer of Tris.HCl, 5.0 mM, pH 7.5 containing 5.0 mM 
EDTA. The homogenate is centrifuged at 39,000 x g for 
10 min. The resulting pellet is resuspended in Tris.HCl 
buffer, 70.0 mM, pH 7.5 and recentrifuged at 39,000 x g 
for 10 min. The final pellet is resuspended in 50.0 mM 
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Tris.HCl buffer pH 7.4 containing 120 mM NaCl and 5.0 mM 

KC1 to give 1.0-2.0 mg protein per ml of suspension. 
RinHing to Vasopressin Vjl rftCfiot.or subtype in Human 

Platelet Membranes: 
5 In wells of 96 well format microtiter plate, 

add 100 ^1 of 50.0 mM Tris.HCl buffer containing 0.2%- 

BSA and a mixture of protease inhibitors (aprotinin, 
leupeptin etc.). Then add 20 \il of [ 3 H]Ligand (Manning 

or Arg^vasopressin) , to give final concentrations 
10 ranging from 0.01 to 10.0 nM. Initiate the binding by 
adding 80.0 |il of platelet suspension (approx. 100 \ig 

protein) . Mix all reagents by pipetting the mixture up 
and down a few times. Non specific binding is measured 
in the presence of 1.0 MM of unlabeled ligand (Manning 

15 or Arg 8 Vasopressin) . Let the mixture stand undisturbed 
at room temperature for ninety (90) min. Upon this 
time, rapidly filter off the incubate under vacuum 
suction over GF/B filters, using a Brandel® Harvester. 
Determine the radioactivity caught on the filter disks 

20 by the addition of liquid scintillant and counting in a 
liquid scintillator. 

Binding to Me mbranes of Mouse Fibroblast Cell Line (LV- 
2) Transferred with the cDNA Expressing the Human 

Vasopressin Receptor 

25 Membrane Preparation 

Flasks of 175 ml capacity, containing attached 
cells grown to confluence, are cleared of culture medium 
by aspiration. The flasks containing the attached cells 
are rinsed with 2x5 ml of phosphate buffered saline 

30 (PBS) and the liquid aspirated off each time. Finally, 
5 ml of an enzyme free dissociation Hank's based 
solution (Specialty Media, Inc., Lafayette, NJ) is added 
and the flasks are left undisturbed for 2 min. The 
content of all flasks is poured into a- centrifuge tube 

35 and the cells pelleted at 300 x g for 15 min. The 

Hank's based solution is aspirated off and the cells 
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homogenized with a polytron at setting #6 for 10 sec in 
10.0 mM Tris.HCl buffer, pH 7.4 containing 0.25 M 
sucrose and 1.0 mM EDTA. The homogenate is centrifuged 
at 1500 x g for 10 min to remove ghost membranes. The 
5 supernatant fluid is centrifuged at 100,000 x g for 60 
min to pellet the receptor protein. Upon completion, 
the pellet is resuspended in a small volume of 50.0 mM 
Tris.HCl buffer, pH 7.4. The protein content is 
determined by the Lowry method and the receptor 

10 membranes are suspended in 50.0 mM Tris.HCl buffer 

containing 0.1 mM phenylmethylsulfonylfluoride (PMSF) 
and 0.2% bovine serum albumin (BSA) to give 2.5 mg 
receptor protein per ml of suspension. 
Receptor Binding 

15 For binding experiments, the following is 

added in \il volume to wells of a 96 well format of a 
microtiter plate: 100.0 ill of 100.0 mM Tris.HCl buffer 
containing 0.2% heat inactivated BSA, 10.0 mM MgCl2 and 
a mixture of protease inhibitors: leupeptin, 1.0 mg %; 

20 aprotinin, 1.0 mg %; 1, 10-phenanthroline, 2.0 mg %; 

trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 jil of 

[ 3 H] Arginine 8 , vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
nM and the reaction initiated by the addition of 80.0 ^1 
of tissue membranes (200.0 p.g tissue protein). The 

25 plates are left undisturbed on the bench top for 120 min 
to reach equilibrium. Non specific binding is assessed 
in the presence of 1.0 ^M of unlabeled ligand, added in 
20 \il volume. For test compounds, these are solubilized 
in 50% dimethylsulf oxide (DMSO) and added in 20.0 ^1 

30 volume to a final incubation volume of 200 pi. Upon 
completion of binding, the content of each well is 
filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 

35 by liquid scintillation counting in a Packard LS 

Counter, with an efficiency of 65% for tritium. The 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCTAJS96/01076 



-152- 

data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE, OH) . 

Oxytocin Receptor Binding 

(a) Mftfflhranff Preparation 

5 Female Sprague-Dawley rats weighing approxi- 

mately 200-250 g are injected intramuscularly (i.m.) 
with 0.3 mg/Jcg of body weight of diethylstilbestrol 
(DES) . The rats are sacrificed 18 hours later under 
pentobarbital anesthesia. The uteri are dissected out, 

10 cleaned of fat and connective tissues and rinsed in 50 
ml of normal saline. The tissue pooled from six rats is 
homogenized in 50 ml of 0.01 mM Tris.HCl, containing 0.5 
mM dithiothreitol and 1.0 mM EDTA, adjusted to pH 7.4, 
using a polytron at setting 6 with three passes of 10 

15 sec each. The homogenate is passed through two (2) 

layers of cheesecloth and the filtrate centrifuged at 
1000 x g for 10 min. The clear supernatant is removed 
and recentrifuged at 165,000 x g for 30 min. The re- 
sulting pellet containing the oxytocin receptors is 

20 resuspended in 50.0 mM Tris.HCl containing 5.0 mM MgCl2 

at pH 7.4, to give a protein concentration of 2.5 mg/ml 

of tissue suspension. This preparation is used in sub- 
sequent binding assays with [ 3 H] Oxytocin. 

(b) Radioligand Binding 

25 Binding of 3, 5- [ 3 H] Oxytocin ([ 3 H]OT) to its 

receptors is done in microtiter plates using [ 3 H]OT, at 
various concentrations, in an assay buffer of 50.0 mM 
Tris.HCl, pH 7.4 and containing 5.0 mM MgCl2, and a 

mixture of protease inhibitors: BSA, 0.1 mg; aprotinin, 
30 1,0 mg; 1, 10-phenanthroline, 2.0 mg; trypsin, 10.0 mg; 
and PMSF, 0.3 mg per 100 ml of buffer solution. Non- 
specific binding is determined in the presence of 1.0 uM 
unlabeled OT. The binding reaction is terminated after 
60 min., at 22°C, by rapid filtration through glass 
35 fiber filters using a Brandel® cell harvester (Bio- 
medical Research and Development Laboratories, Inc., 
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Gaithersburg, MD) . Competition experiments are con- 
ducted at equilibrium using 1.0 nM [ 3 H]0T and varying 
the concentration of the displacing agents. The 
concentrations of agent displacing 50% of [ 3 H]OT at its 
5 sites (IC50) are calculated by a computer assisted 

LUNDON-2 program (LUNDON SOFTWARE INC., Ohio, USA). 

The results of this assay on representative 
examples are shown in Table 4. 
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Tablft 1 

B i nd i ng ASSav La Rat Hepatic Vi Receptors and Rat Kirinoy 

Medullary V? Receptors or *Bindin ? to Vj ^ Receptor 
Subtype in Human Platelet and *«Bi ndina to Membrane nf 
Mouse Fibroblast Cell Ling fT.y-2) TransfPrt-ori with r h , P 
CDNA Express ina the Human V£ Rerentnr 




Ex. 

No. 


D 


X 


R 


Vl 
IC50<MM) 


V 2 
IC50<UM) 


1 


C 


H 


F 


0.033 
*0.020 


0.004 ' 
**0.005 


5 


C 


H 


0CH 3 

-COH^-CCH, 
CEH, 


*51% at 
10 UN 


**47% at 
10 UM 


4 


C 


H 




*0.044 


0.001 


261 


C 


H 


-CH2CH(CH3)2 


65% at 
1 UM 


32% at 

1 UM 


208 


N 


H 


CH 3 

- c °-\3 

F 


0.087 


0.011 
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Ex. 
NO. 


D 


X 


R 


vi 


V 2 


273 


C 


H 




0.190 


0.082 




c 


K 
it 


-CH2CH2C (CH3) 2 


64% At 
1 MM 


>J V> ^ aU 

1 mm 


263 


c 


H 




0.200 


0.360 ; 


! 12 


c 


Br 


-00-Q 


0.210 


0.024 


7 


c 


H 


.co-^3- F 


32% at 

1 mm 


58% at 
10 MM 


6 


c 


H 


CI 

-CO-Q 


0.011 


0.0018 


8 


c 


H 


Br 

-CO-Q 


0.007 


0.0016 


301 


c 


H 


-0 


94% at 
10 |1M 


91% at 
10 MM 


33 


c 


H 


CI 

-CO-V 7— NO, 


0.450 


0.030 


9 


c 


H 


CI 


0.006 


0.0011 
**0.0009 


261 


c 


H 


-CH2CH(CH3)2 


89% at 
10 MM 


55% at 
10 MM 
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Ex, 


D 


X 


R 


VI 


V 2 


NO. 








IC50(MM) 


XC50mM) 


274 


c 


H 




90% at 
1 JiM 


<37% at 
' o at 

10 JIM 


10 


c 


H 




96% at 
1 |1M 


95% at 
1 MM 


11 


c 


H 


a 

K 

Br 


100% at 
l \m \ 


93% at 
1 JIM 


342 


c 


H 








352 


c 


H 


Br 


0.088 


0.059 


348 


c 


H 


-C(CH3)3 


0.08 


43% at 
1 |iM 


350 


c 


H 




0.015 


0.034 


245 


N 


H 


o 


0.019 


0.001 


329 


c 


H 


•^3 


0.31 


0.07 
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Ex. 
NO. 


D 


X 


R 


vi 

IC50 <HM) 


V 2 
IC50(MM) 


330 


C 


H 


o<*> 

II \ 

II >-N 


89% at 
1 \1M 


79% at 
1 |iM 


353 


C 


H 


0 
II 

ch, o 


93% at 
1 ^IM 


86% at 
1 |IM 


43 


c 


H 


0 
II 

ND 2 


93% at 
1 [IM 




351 


c 


H 


OCH3 

- ch 2 -^3~ och3 


73% at 
1 |IM 


56% at 
1 UM 






n 




1 MM 


0 0*6 dL 

1 |iM 


14 


c 


H 


0 CI 

11 V-\ 

-<K3 

a 


100% at 

X LU J 


99% at 


18 


c 


H 


0 F 
CI 


98% at 
1 MM 


94% at 
1 MM 
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Table Ih 

Binding Assay to Rat Hepatic V] Receptors anri Ra t, Kidney 

Medullary %2 Receptors or 'Binding tn Receptor 
Subtype in Human Platelet and "Binding tn Mpm branes nf 
Mouse Fibroblast Cell Line Transacted with th, f 

cDNA Expressing the Human V2 Receptor 




Ex . No . 


X 


R 


Vi 
IC50(MM) 


V 2 
IC50(MM) 


341 


H 


0 

• c ~\_/ 


0.02 


0.004 


327 


H 


■M3 


0.35 


0.028 


347 


H 


0 

cc(CH,) 2 -o-^^-a 


0.18 


0.42 


328 


CI 


0 V> 
'°\ ) 


3.3 


0.019 
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Ex. No. 


X 


R 


vi 

IC50(^M) 


v 2 

IC50(MM) 


324 


H 


9 


0.42 


0.12 


333 


H 


o a 


0.25 


0.41 


338 


H 


0 "(CH^ 


0.037 


0.0048 


332 


H 


• c a3 ■« 


0.031 


0.0034 


337 


H 


o 


1.3 


0.65 














° \ 

■Lb 






331 


H 


0 


87% at 


43% at 








1 tlM 






° N \ 
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5 



Ex. No. 


X 


R 


Vl 

IC50(UM) 


V 2 
IC50 (MM) 


336 


H 


o 

0 


99% at 
1 HM 


69% at 
1 MM 


334 


H 


NH 

1 


15% at 
1 MM 


79% at 
1 MM 


339 


H 

** 


0 

0 


1 JIM 


od% at 
1 \IM 


346 


H 


/ 
0 

<> 

CI 


44% at 
10 MM 


76% at 

10 \m 
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Ex . No . 


X 


R 


vi 

IC50 (MM) 


v 2 
IC50 (MM) 


326 


CI 


0 

II / — V 


41% at 
10 (1M 


91% at 
10 JIM ! 


319 


CI 


0 


0.016 


0.0015 




















320 


H 


Q 


0.0034 


0.0026 


321 


H 




0.018 


0.0051 


322 


CI 


-to 


0.67 


0.011 


335 


H 


NKCH ! ) 3 N(CH,) 2 


*100% at 
1 MM 


60% at 
1 MM 
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Table 2 

Binding Assay to Rat Hepatic Vj_ Rersptors and Rat Kidney 

Medullary V2 Receptors or 'Binding to Vj_ Receptor 
Subtype in Human Platelet and **Bindino to Membranes nf 
Mouse Fibroblast Cell Line CLV-7) Transfected with the 
cDNA Expressing the Human Receptor 



Ex. 
NO. 


Structure 


vi 

IC50(MM) 


V 2 
IC50<UM) 


171 


f 'I 


F 


0.630 


0.031 


288 


ocP 


83% at 
10 MM 

4 9% at 
1 \1M 


54% at 
10 |1M 


131 


io-0 


66% at 
10 JIM 


82% at 
1 \M 
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Ex. 
No. 


Structure 


Vl 


V 2 


130 




98% at 


92% at 




OTP 


10 (iM 


10 MM 


























134 




23% at 
10 HM 


94% at 
10 HM 
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Table 3 

Binding Assay to Rat Hepatic V]_ Receptors and Rat Kidney 

Medullary V£ Receptors or *Bindina to Receotnr 
Subtype in Human Platelet and "Binding to Membranes of 
Mouse Fibroblast Cell Line CLV-2) Transfected with the 

cDNA Expressing the Human V2 Receptor 




Ex. 


X 


R 


vi 


V 2 


No. 






IC50(J1M) 


IC50(^M) 


133 


H 


OCH3 


*11% at 


21% at 






- c °--O" 0C ^ 


10 HM 


10 (iM 






OCH3 






120 


H 


CH 3 


0.099 


0.033 






-co-Q 










F 
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Table 4 
Oxytocin Binding Assay 





Ex. No. 


Dose (11M) 


% Inhibition 


IC50 (HM) 




1 


10 


92 


0.20 


5 


5 


10 


93 






344 


1 


58 i 


3.8 




4 


10 


100 


0.67 




133 


10 


59 






261 






0.15 


10 


120 


1 


8 






208 


10 


95 


0.73 




273 


2.5 


95 


0.056 




262 


10 


76 


1.6 




263 


10 


98 ! 


0.38 


15 


171 


10 


73 


1.1 




12 


10 


98 


0.8 




7 


10 


66 






6 


1 


90 


0.14 




8 


1 


89 


0.15 


20 


301 


10 


89 


0.86 




288 


10 


94 


1.36 




33 


10 


95 


0.51 




9 


2.5 


96 


0.17 




131 


10 


60 




25 


130 


10 


57 






134 


1 


63 






341 


1 


74 






327 


1 


56 






347 


10 


86 




30 


328 


10 


85 


0.57 j 




324 


1 


45 






333 


10 


98 


0.88 i 




338 


10 


98 


0.72 ! 
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Ex . No . 


Dose (|IM) 


% Inhibition 


IC50 (MM) 


332 


10 


98 


0.83 




1 


16 




331 


1 

X 


13 










1 67 


?74 


1 

X 


K 

*j 




1 j j j 


X u 


H O 




74 


1 

X 


n 




796 


1 
1 






7^9 


1 9 e; 






74 P 


1 u 




U • / X 


ocn 

jOU 


i n 


jo 


fi 9fm 
U • ZUj 




i n 
1 u 




u . 01 


329 


10 


91 


0 . 19 


330 


10 


93 


0.99 


353 


10 


83 


2.05 


43 


10 


99 


0.92 


351 


1 


0 




354 


1 


7 




14 


10 


96 


0.58 


18 


5 


! 97 


0.31 
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The compounds of the present invention can be 
used in the form of salts derived from pharmaceutical^ 
or physiologically acceptable acids or bases. These 
salts include, but are not limited to, the following: 
5 salts with inorganic acids such as hydrochloric acid, 
sulfuric acid, nitric acid, phosphoric acid and, as the 
case may be, such organic acids as acetic acid, oxalic 
acid, succinic acid, and maleic acid. Other salts 
include salts with alkali metals or alkaline earth 
10 metals, such as sodium, potassium, calcium or magnesium 
or with organic bases. The compounds can also be used 
in the form of esters, carbamates and other conventional 
"pro-drug" forms, which, when administered in such form, 
convert to the active moiety In vivo . 
15 When the compounds are employed for the above 

utilities, they may be combined with one or more 
pharmaceutical^ acceptable carriers, for example, sol- 
vents, diluents and the like, and may be administered 
orally in such forms as tablets, capsules, dispersible 
20 powders, granules, or suspensions containing, for exam- 
ple, from about 0,05 to 5% of suspending agent, syrups 
containing, for example, from about 10 to 50% of sugar, 
and elixirs containing, for example, from about 20 to 
50% .ethanol, and the like, or parenterally in the form 
25 of sterile injectable solutions or suspensions contain- 
ing from about 0.05 to 5% suspending agent in an 
isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the 
active ingredient in combination with the carrier, more 
30 usually between about 5% and 60% by weight. 

The effective dosage of active ingredient 
employed may vary depending on the particular compound 
employed, the mode of administration and the severity of 
the condition being treated. However, in general, 
35 satisfactory results are obtained when the compounds of 
the invention are administered at a daily dosage of from 
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about 0.5 to about 500 mg/kg of animal body weight, 
preferably given in divided doses two to four times a 
day, or in a sustained release form. For most large 
mammals the total daily dosage is from about 1 to 100 
5 mg, preferably from about 2 to 80 mg. Dosage forms 
suitable for internal use comprise from about 0.5 to 
500 mg of the active compound in intimate admixture with 
a solid or liquid pharmaceutical^ acceptable carrier. 
This dosage regimen may be adjusted to provide the 

10 optimal therapeutic response. For example, several 

divided doses may be administered daily or the dose may 
be proportionally reduced as indicated by the exigencies 
of the therapeutic situation. 

These active compounds may be administered 

15 orally as well as by intravenous, intramuscular, or sub- 
cutaneous routes. Solid carriers include starch, lac- 
tose, dicalcium phosphate, microcrystalline cellulose, 
sucrose and kaolin, while liquid carriers include 
sterile water, polyethylene glycols, non-ionic surfac- 

20 tants and edible oils such as corn, peanut and sesame 

oils, as are appropriate to the nature of the active in- 
gredient and the particular form of administration de- 
sired. Adjuvants customarily employed in the prepara- 
tion of pharmaceutical compositions may be advan- 

25 tageously included, such as flavoring agents, coloring 
agents, preserving agents, and antioxidants, for 
example, vitamin E, ascorbic acid, BHT and BHA. 

The preferred pharmaceutical compositions from 
the standpoint of ease of preparation and administration 

30 are solid compositions, particularly tablets and hard- 
filled or liquid-filled capsules. Oral administration 
of the compounds is preferred. 

These active compounds may also be adminis- 
tered parenterally or intraperitoneally . Solutions or 

35 suspensions of these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in 
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water suitably mixed with a surfactant such as hydrox- 
ypropylcellulose . Dispersions can also be prepared in 
glycerol, liquid, polyethylene glycols and mixtures 
thereof in oils. Under ordinary conditions of storage 
5 and use, these preparations contain a preservative to 
prevent the growth of microorganisms. 

The pharmaceutical forms suitable for in- 
jectable use include sterile aqueous solutions or dis- 
persions and sterile powders for the extemporaneous 
10 preparation of sterile injectable solutions or disper- 
sions. In all cases, the form must be sterile and must 
be fluid to the extent that easy syringability exits. 
It must be stable under conditions of manufacture and 
storage and must be preserved against the contaminating 
15 action of microorganisms such as bacterial and fungi. 
The carrier can be a solvent or dispersion medium con- 
taining, for example, water, ethanol (e.g., glycerol, 
propylene glycol and liquid polyethylene glycol) , 
suitable mixtures thereof/ and vegetable oil. 
20 The new tricyclic non-peptide vasopressin 

antagonists of this invention are useful in treating 
conditions where decreased vasopressin levels are 
desired, such as in congestive heart failure, in disease 
conditions with excess renal water reabsorption and in 
25 conditions with increased vascular resistance and 
coronary vasoconstriction. 

In particular, the vasopressin antagonists of 
this invention are therapeutically useful in the 
treatment and/or prevention of hypertension, cardiac 
30 insufficiency, coronary vasospasm, cardiac ischemia, 
renal vasospasm, liver cirrhosis, congestive heart 
failure, nephritic syndrome, brain edema, cerebral 
ischemia, cerebral hemorrhage-stroke, thrombosis- 
bleeding and abnormal states of wate.r retention. 
35 In particular, the oxytocin antagonists of 

this invention are useful in the prevention of preterm 
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labor and premature birth which is a significant cause 
of infant health problems and infant mortality. 
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What is claimed is: 



1. A compound selected from those of the 



formula: 




5 wherein Y is a moiety selected from -(CH2)n~ wherein n 
is an integer from 0 to 2, 



10 wherein m is an integer from 1 to 2 provided that when Y 
is -(CH2)n~ and n is 2, m may also be zero and when n is 
zero, m may also be three, provided also that when Y is 
"(CH2)n~ and n is 2 f m may not be two; 
and the moiety: 



represents: (1) phenyl or substituted phenyl optionally 
substituted by one or two substituents selected from 

(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
20 (unsaturated) heterocyclic ring having one heteroatom 
selected from 0, N or S; (3) a 6-membered aromatic 

(unsaturated) heterocyclic ring having one nitrogen 
atom; (4) a 5 or 6-membered aromatic (unsaturated) 
heterocyclic ring having two nitrogen atoms; (5) a 5- 



-CHIoweralkyl(C r C 3 ) and -O 



A-B is a moiety selected from 



-(CH 2 ) m N- and -N-(CH 2 )nr 

'3 '3 
R R 
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membered aromatic (unsaturated) heterocyclic ring having 
one nitrogen atom together with either one oxygen or one 
sulfur atom; wherein the 5 or 6-membered heterocyclic 
rings are optionally substituted by (C1-C3) lower alkyl, 
5 halogen or (C1-C3) lower alkoxy; 
the moiety: 



is a five membered aromatic (unsaturated) nitrogen 
containing heterocyclic ring wherein D, E and F are 
10 selected from carbon and nitrogen and wherein the carbon 
atoms may be optionally substituted by a substituent 
selected from halogen, <Ci-C3) lower alkyl, hydroxy, - 
COCI3, -COCF3, 
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o 

II 



C-O-lower alkyl(C r C 3 ), -(CH 2 ) q f<^ 



(CH 2 ) 



(CK) 



2'q 



lO . 



-(CH 2 ) q -N O 



(CH 2 ) q -O- lower alkyl (C r C 3 ), -(CH 2 ) q OH, 



-C-lower alkyl (C r C 3 ). -CH 2 -N^N > -^V % 



r=i F=] 

N^N -CH,-I\L ^ 



:N 



-C^-N^N , -CH 2 - N ^N . -(CH 2 ) p - N OT 4 



-CHO, amino, {C1-C3) lower alkoxy, (C1-C3) lower 
alkylamino, CONH-lower alkyl (C1-C3) , and -CON[lower 
alkyl (C1-C3) ] 2» 3 is one or two; Rb is independently 
10 selected from hydrogen, -CH3 or -C2H5; 
R 3 is a moiety of the formula: 



C- Ar 



wherein Ar is a moiety selected from the group 
consisting of 
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R 4 is selected from hydrogen, lower alkyl (C1-C3) ; -CO- 
lower alkyl (C1-C3) ; R 1 and R 2 are independently selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
5 and halogen; R 5 is selected from hydrogen, (C3.-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; 
R6 is selected from (a) moieties of the formula: 
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- NCOAr', -NCOCHgAr 1 , - NCONAr', 



-NCO(CH 2 ) n -cycloalkyl , 




-NH-C-O lower alkyl(C 3 -C 8 ) straight or branched, 
O 

-NH-C- lower alkyl(C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower alkyl(C 3 -C 8 ) straight or branched, 

? 

-NH-C-O- lower alkenyl(C 3 - C 8 ) straight or branched, 
0 
II 

-NH-C- lower alkenyl(C 3 -C e ) straight or branched, 
-NHS0 2 - lower alkenyl(C 3 - C 8 ) straight or branched, 
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wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 



5 - (CH2) q-O- lower alkyl (C1-C3) and -CH2CH2OH, q is one or 
two, and Ri, R2 and R D are as hereinbefore defined; 
(b) moieties of the formula: 



X-R 




_1 _2 

R R 

•»-o 

wherein R 7 is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
10 -(CH2)p-cycloalkyl(C3-C6), 



- (CHJ 




(CHJ, 




(CH 2 ) p "f3 
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wherein p is one to five and X is selected from 0, S, 
NH, NCH3; wherein R 1 and R 2 are as hereinbefore defined; 

(c) a moiety of the formula: 

1 

-N-COJ 

5 wherein J is R a , lower alkyl (C3-C8) branched or 

unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, the moieties: 




or -CH2-K 1 wherein K 1 is (C1-C3) lower alkoxy, halogen, 
tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 

-N E 

\ / 
G=F 
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wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyi, hydroxy, - 
CO-lower alkyi (C1-C3) , CHO, (C1-C3) lower alkoxy, -C02- 
5 lower alkyi (C1-C3) , and R a and Rb are as hereinbefore 
defined; 

(d) a moiety of the formula: 



and R a and Rb are as hereinbefore defined wherein Ar f is 
15 selected from moieties of the formula: 



-N-COCHAr' 



R c 

w her ei n R c i s sel ect ed f r om hal ogen, (C,- C 3 ) 
lower alkyi, -O-lower alkyKC^Cg), OK 
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wherein W* is selected from 0, S, NH, N-lower alkyl (Ci~ 
C3), NHCO-lower alkyl (C1-C3) , and NSO2 lower alkyl (Ci- 
C3); 

5 R 8 and are independently selected from hydrogen, 

lower alkyl (C1-C3) , -S-lower alkyl (C1-C3) , halogen, - 
NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3) ] 2, -OCF3, 
-OH, -CN, -S-CF3, -N02f -NH2, O-lower alkyl (C1-C3) , 

O 

II 

-OC-(C r C 3 ) , 

10 -N(Rb) (CH2) v N(Rb) 2> and CF3 wherein v is one to three 
and; 

rIO is selected from hydrogen, halogen and lower 
alkyl (C1-C3) ; R 14 is 
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-O lower alkyl(C 3 -C 8 ) branched or unbranched , 




- NH lower al kyl (C 3 - C 8 ) branched or unbranched , 
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wherein n is 0 or 1; Ra is hydrogen, -CH3 or -C2H5; R f 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 {C1-C3) lower alkoxy, NH2, -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2/ 
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-Q • - n O ■ -O • 

/ — \ 

- N^^N" 1 ow er alkyl(C,- C 3 ) 
-NH-(CH,) p -NH!ower alkyl(C r C 3 ) , 
-^((>y p -N[lower alkyl(C,- C 3 )J 2 , 



-NH-(CH 2 ) p - 



/ — \ 

- NH- (Ch^) p - ^N- lower alkyl(C r C 3 ) , 

and the pharmaceutically acceptable salts thereof. 

2. A compound according to Claim 1 wherein R 3 
10 is the moiety: 



-C- Ar 



and Ar is selected from the moiety: 
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wherein is selected from the moieties of the 
formulae: 



NCCAr 1 . -NCOCHLAr', - NCCNAr', 



NCX>(CH 2 ) n -cycloalkyl ; -N-S0 2 -CK; 



N-S0 2 





-X-R 



wherein R 1 , r2, r 7 , r*4, r 3/ R b/ n> x and Ar' are as 
defined in Claim 1. 

3. A compound according to Claim 1 wherein 
10 is the moiety: 



-C-Ar 



and Ar is selected from the moiety: 
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wherein R 6 is selected from the moieties of the 
formulae: 



-NCCAr', -NCOCHjAr', - NOONAr', 



NCOfCH^-cycloalkyl ; -N-S0 2 -CH 




R a R 



N-SO. 




X-R 



wherein Rl, r2, R a and R D , R 7 , R 14 , X, and cycloalkyl 
are as defined in Claim 1 and Ar' is selected from the 
moieties: 



10 



W 



wherein R 5 , R 8 , R 9 and W are as defined in Claim 1. 
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4. A compound according to Claim 1 wherein Y 
is -(CH2)n" and n is zero or one; A-B is 

I 3 3 I 

-(Oy.-N-R or rf.N.(Cty.- 

wherein is a moiety of the formula: 

O 

I 

-C-Ar 

5 

wherein Ar, 

R l, R 2, R 4 f R 5, R 6, R 7, R 8, R 9, rIO and R 14 
are as defined in Claim 1 and m is an integer from 1-2. 

5. A compound according to Claim 1 wherein i 
is -(CH2)n" an d n is one; A-B is 

-CH 2 -N-R 3 or tf-N-GV 

10 

R.3 is the moiety: 

O 

I 

-C-Ar 

Ar is the moiety: 



R 1 




15 R 6 is selected from (a) moieties of the formula: 
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- NCCAr', -NCOCHgAr', - NCONAr', , 



I 

- NCO- (CH^- cycl oal kyl ; - X- R ; 



N-SQ 




N-SO^ 






•NH-OO lower alkyl(C 3 -C 8 ) straight or branched, 
O 
II 

-NH-C-lower alkyl(C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower alkyl(C 3 -C 8 ) straight or branched, 

f 

-NH-C-O lower alkenyl(C 3 -C 8 ) straight or branched, 
O 



10 



-NH-C-lower alkenyl(C 3 - C e ) straight or branched, 
-NHS0 2 - lower alkenyl(C 3 - C 8 ) straight or branched, 
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wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
cyclohexenyl, or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 

-<CH 2 ) q .<^ -«*,)<.£) 

5 -(CH2)q-0-lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rfc is independently selected from hydrogen, -CH3, and 
C2H5; or 

(b) a moiety of the formula: 



10 



N-COJ 



wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 
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R 





N 




or -CH2-K 1 wherein K» is (C1-C3) lower alkoxy, halogen, 
5 tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
10 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and R a , Rb and R B are as herein- 
before defined; 
(c) a moiety of the formula: 
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-N-COCHAr' 



wherein R. is select ed from halogen, (C^Cg) 
lower alkyl, -O- lower alkyl^-Cg), CH, 

O 
II 

-O-C- lower alkyl(C r C 3 ), -S- lower alkyl (C r C 3 ), 



S-(CHJ,-N: 



2'2~ ,,, \ 



-NH(CH,)„ 



^(CH 2 ) q .<^ -o- ( ch 2 ) 2 N<^ i ^ 



and R a , Rb are as hereinbefore defined; 
Ar 1 is 

a 




10 wherein R 1 , R 2 , R$, R 7 , r8, r9, r!4, anc [ x are as 
previously defined in Claim 1, 

6. A compound according to Claim 1 wherein Y 
is ~(CH2)n~ and n is zero or one; the moiety: 
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is a phenyl ring optionally substituted with one or two 
substituents selected from (C1-C3) lower alkyl, halogen, 
amino, (C1-C3) lower alkoxy and (C1-C3) lower alkylamino, 
5 or a thiophene, furan, pyrrole or pyridine ring; A-B is 

-WnfN-R 3 or r'-IkC^L- 

m is one when n is one and m is one or two when n is 
zero; 

R 3 is the moiety: 

O 

1 

-C-Ar 

.0 

wherein Ar is the moiety: 




p.6 i s selected from (a) moieties of the formula: 
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o 

II 

-M+C-O lower alkyl(C 3 -C 8 ) straight or branched, 
O 

-NH-C- lower alkyl(C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower alkyl(C 3 -C 8 ) straight or branched, 

? 

-NH-C-O- lower alkenyl(C 3 - C e ) straight or branched, 
O 
II 

-M+O lower alkenyl(C 3 - C 8 ) straight or branched, 
-NHS0 2 - lower alkenyl(C 3 - C 8 ) straight or branched, 
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wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 



5 - (CH2 ) q-O-lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and 
C2H5; or 

(b) a moiety of the formula: 



wherein J is R a # lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 







-N-COJ 
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„£>-*-b 

H 





N 





O 



or -CH2-K' wherein K 1 is (C1-C3) lower alkoxy, halogen, 
5 tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
10 substituted with halogen, (Ci-C3> lower alkyl f hydroxy, - 
CO-lower alkyl (C3.-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and R a and Rfc are as hereinbefore 
defined; 

(c) a moiety of the formula: 
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-N-CCCHAr' 



wher ei n R c i s sel ect ed f r om hal ogen, (C,- C 3 ) 
lower alkyl, -O lower alkylfC^Cg), CH, 
O 



O-C- lower alkyl(C 1 -C 3 ), -S- lower alkyl(C r C 3 ), 



- s- (o\) 2 - <^ . may q - ca<^ ^ 



-NH(CH 2 ) q -N^ ■0(CH l ) 1 l<f^ 

and R a/ Rb are as hereinbefore defined; 
wherein Ar' is selected from the group 



-<X- 




■-8 

N 



.10 



10 wherein D, E, F, R a , Rb, R 1 , R 2 , R 4 , R 5 , R 7 , R 8 , R 9 , 

cycloalkyl and W f are as defined in Claim 

1. 

7 . A compound selected from those of the 

formulae: 
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and 



J2 



fey 



R 



wherein the moiety: 




zO 



is selected from a phenyl, thiophene, furan, pyrrole, or 
a pyridine ring; 
R.3 is the moiety: 

O 



CAr 



wherein Ar is selected from the moieties; 





R FT 

10 R 6 is selected from (a) moieties of the formula: 
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*a R a 



NCCAr', -NCOCH,Ar\ 



i r 

NCCNAf, 



NCOfCH^-cycloalkyl , -X-R 7 , _N \^/ . 



-N-S0 2 




N-SQjC^ 




10 



aO 



N-p-i-o— 



.2 -J 



.Lll-LA 



o 
II 



? J 2 



-M+OO lower alkyl(C 3 -C fl ) straight or branched, 
O 
II 

-NH-O lower alkyl(C 3 -C 8 ) straight or branched, 
- NHS0 2 - 1 ower al kyl (C 3 - C e ) st rai ght or branched, 



F 



-NH-C-O- lower al kenyl (C 3 - C 8 ) straight or branched, 
O 
II 

-ISfl+C- lower al kenyl (C 3 - C 8 ) straight or branched, 

-NHS0 2 - lower al kenyl (C 3 -C 8 ) straight or branched, 

wherein cycloalkyl is defined as C3 to Cg cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 
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-(CH 2 ) q -l<^ '(CHJq-N^ 

- (CH2) q-O-lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and 
5 C2H5; 

(b) a moiety of the formula: 



-N-COJ 

wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
10 Olower alkyl(C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, the moieties: 
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N 




S 




or -CH2-K 1 wherein K 1 is (C1-C3) lower alkoxy, halogen, 
tetrahydrofuran, tetrahydrothiophene or the hetero- 
cyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
10 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) r CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and R a and Rj D are as hereinbefore 

defined; R 1 and r2 are independently selected from 
hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
15 halogen; 

(c) a moiety of the formula: 
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-N-COCHAr' 



wherein RJs selected from halogen, (C^Cg) 
lower alkyl, -O- lower alkyl (C^Cg), OH, 
O 



O C- lower alkyl (C r C 3 ), -S- lower alkyl (0,-03), 



- s- (ch,),- - NH(oy q - cc<^ 



NH(CH 2 ) q -N 



and R a , Rb are as hereinbefore defined; 
and Ar' is selected from the moieties: 






10 wherein X is selected from 0, S, NH and NCH3; R 1 , R 2 and 
R 5 are selected from hydrogen, (C1-C3) lower alkyl, (Ci~ 
C3) lower alkoxy, and halogen; 
R^ is selected from lower alkyl (C3-C8) , lower 
alkenyl (C3-C8) , - (CH2) p-cycloalkyl (C3-C6) , 
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R 1 




O 



wherein p is one to five; 

R 8 and R 9 are independently selected from hydrogen, 
lower alkyl(Ci-C3) , -S-lower alkyl (C1-C3) , halogen, -NH- 
5 lower alkyl (C1-C3) , -N- [lower alkyl (C1-C3) ] 2, -OCF3, - 
OH, -CN, -S-CF3, -NO2, -NH2, O-lower alkyl (C1-C3) , 

O 

II 

-N(Rb) (CH2)vN(Rb)2 and CF3 wherein v is one to three; 
R 11 is selected from hydrogen, halogen, (C1-C3) lower 
10 alkyl r hydroxy, COCI3, COCF3, 
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- C- O- 1 ow er al kyl (C r C 3 ), - (CH 2 ) q <^ 



(CHJ 



2'q 



O ■ 



(CH 2 ) 



2 ;q 



lO . 



-(CH 2 ) q -N w O 



- (CH 2 ) q -O- I ower al kyl (C r C 3 ), - (CH 2 ) q CH. 



F=l F=] 
C-lower alkyl (C r C 3 ), -CH 2 -N^N -CH 2 - 



:N 



CH 2*N^N , -CH 2 - Nv ^ N , -(CH 2 ) q -N W 4 



CHO, and (C1-C3) lower alkoxy; q is one or two; 
R 12 is selected from hydrogen, (C1-C3) lower alkyl, 
halogen and (C1-C3) lower alkoxy; W 1 is selected from 0, 
10 S, NH, -N-lower alkyl (C1-C3) , NHCO-lower alkyl (C1-C3) 
and NS02-lower alkyl (C1-C3) ; R 14 is: 
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-Olower alkyl(C 3 -C 8 ) branched or unbranched , 




-NH lower alkyl(C 3 -C fl ) branched or unbranched , 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R* 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2, -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2/ 
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O ■ - n O ■ •< 



N N- lower alkyl(C r C 3 ) 



NH-(CH2) p -NHIower alkyl(C r C 3 ) , 
NI+(CH 2 ) p -N[lower alkyK^-C^ , 



NH-(CHJ 



2'p 



NH- (CHg)^ N N-lower alkyl(C r C 3 ) , 



nh. (ay - n 



° • -Lcoko — 



and the pharmaceutically acceptable salts thereof. 

8 . A compound selected from those of the 

10 formulae: . 



and 
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wherein m is one or two; and 
the moiety: 




zO 



is selected from a phenyl, thiophene, furan, pyrrole or 
a pyridine ring; 
R 3 is the moiety: 



C- Ar 



wherein Ar is the moiety: 





10 R 6 is selected from (a) moieties of the formula: 
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5 -NH-C-O lower alkyl(C 3 -C e ) straight or branched, 

O 
II 

-NH-C- lower alkyl(C 3 -C B ) straight or branched, 
-NHS0 2 - lower alkyl (C 3 - C fl ) straight or branched, 

? 

-NH-C-O lower alkenyl(C 3 -C a ) straight or branched, 
O 
II 

-NH-C- lower alkenyl(C 3 -C 8 ) straight or branched, 
io -NHS0 2 - lower alkenyl(C 3 -C fl ) straight or branched 
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wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 




5 -(CH2)q-0- lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and - 
C2H5; 

(b) a moiety of the formula: 

1 

-N-COJ 

10 

wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 
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or -CH2-K' wherein K» is (C1-C3) lower alkoxy, halogen, 
5 tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 

GF=F 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
10 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and R a and Rb are as hereinbefore 

defined; R 1 and R 2 are independently selected from 
hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
15 halogen; 

(c) a moiety of the formula: 
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R 



N-COCHAr' 



wherein R c is selected from halogen, (0,-0^) 
lower alkyl, -Glower alkyl (C t - C 3 ), CH, 

O 



- a C- lower alkyK^-Cg), -S- lower alkyl (C r C 3 ), 



-s-«*y t -i* 



N^CH^-CON^ 6 



NH(CH 2 ) q -N<^^ -0(CH 2 ) 2 l<^ f ^ 



and R a , Rb are as hereinbefore defined; 
and Ar' is selected from the moieties: 

W 

10 wherein X is selected from 0, S, NH and NCH3; R 1 , R 2 and 
R 5 are selected from hydrogen, (C1-C3) lower alkyl, (Ci- 
C3) lower alkoxy, and halogen; 
R 7 is selected from lower alkyl (C3-C8) , lower 
alkenyl (C3-C8) / - (CH2) p-cycloalkyl (C3-C6) , 





SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



-210- 




wherein p is one to five; 

R8 and are independently selected from hydrogen, 
lower alkyl (C1-C3) , -S-lower alkyl (C1-C3) , halogen, -NH- 
5 lower alkyl (C1-C3) , -N- [lower alkyl (C1-C3) ] 2, -OCF3, - 
OH, -CN, -S-CF3, -N02, -NH2, O-lower alkyl (C1-C3) , 

O 

II 

-O.C-(C r C 3 ), 

-N{Rb) (CH2)vN(Rb)2 wherein v is one to three and CF3; 
Rll is selected from hydrogen, halogen, (C1-C3) lower 
10 alkyl, hydroxy, COCI3, COCF3, 
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I /\ 

C-Olower alkyl^-Cg), -(CH 2 ) q Nf^ 



(CHJ 



(CH a ) 



(CH 2 ) q -0- lower alkyl (C r C 3 ), - (CH 2 ) q OH, 



C- lower alkyl (C^Cg), -CH f N>^N -CH 2 - 



CH.-N^N , -CH 2 -n3n , -(CH 2 ) q - N~^NR 4 



(CH. 



) q - H~\J~% 



CHO, and (C1-C3) lower alkoxy; q is one or two; 
R 12 is selected from hydrogen, (C1-C3) lower alkyl, 
halogen and (C1-C3) lower alkoxy; W is selected from 0, 
10 S, NH, N-lower alkyl (C1-C3) , NHCO-lower alkyl (C1-C3) and 
NS02-lower alkyl (C1-C3) ; R 14 is 
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-O- lower alkyl(C 3 -C 8 ) branched or unbranched , 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R* 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2/ -NH (C1-C3) lower alkyl, -N- 
[ {C1-C3) lower alkyl] 2r 
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O • "O • -C° ■ 



■N^ ^N- lower alky I (C r C 3 ) 

NH-(CH,) p -NHIower alkyl^-Cg) , 
NH-(CH 2 ) p - flower alkyl(C r C 3 )] 2 , 



•NH-(CH), 



2'P 



o. 



-NH-(Cm 



O ■ 



NH-fCH^-N N-lower alkyl(C r C 3 ) . 

r~\ R * ^ _L 



10 



and the pharmaceutically acceptable salts thereof. 

9. A compound selected from those of the 

formulae: 




and 




r3 is the moiety: 
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o 




r6 i s selected from (a) moieties of the formula: 
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- NCCAr', -NCOChLAr', -NCCNAr', 




5 -NH-C-O- lower alkyl(C 3 -C 8 ) straight or branched, 

O 
II 

-NH-C- lower alkyl(C 3 -C 8 ) straight or branched, 
-NHSQ,- lower alkyl(C 3 -C e ) straight or branched, 

? 

- NH- C-O- lower alkenyl (C 3 - C e ) straight or branched, 
O 
II 

-NH-C- lower alkenyl(C 3 -C e ) straight or branched, 
io -NHS0 2 - lower alkenyl(C 3 -C 8 ) straight or branched, 
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-217- 

wherein cycloalkyl is defined as C3 to Ce cycloalkyl, 
cyclohexenyl or cyciopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 

-(OVq-rQ , -(C^) q -N^O 

5 - (CH2) q-O-lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and 
C2H5; 

(b) a moiety of the formula: 



10 



■N-COJ 



wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-Ca> branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 
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or -CH2-K 1 wherein K' is (C1-C3) lower alkoxy, halogen, 
5 tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 

■w 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
10 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and R a and Rb are as hereinbefore 

defined; R 1 and R 2 are independently selected from 
hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 

15 halogen; 

(c) a moiety of the formula: 
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•N-COCHAr* 



w her ei n R c i s set ect ed f r om hal ogen, (C t - C 3 ) 
lower alkyl, -0- lower alkyl(C r C 3 ), OH, 
O 



-OC- lower alkyl^-Cg), -S- lower alkyl (C^-Cg), 



■S-(OL),-M 



2*2 "\ 



•NH(CH,)„ 



-NH(CH 2 )-<f ^ 



•C-<CH 2 ) 2 <^ 



and R a , Rb are as hereinbefore defined; 
and Ar f is selected from the moieties: 



.8 



R 



w 




10 wherein X is selected from 0, S, NH and NCH3; R 1 , R 2 and 
R5 are selected from hydrogen, {C1-C3) lower alkyl, (Ci- 
C3) lower alkoxy, and halogen; 
R 7 is selected from lower alkyl (C3-C8) / lower 
alkenyl <C3-Ce) , - (CH2) p-cycloalkyl (C3-C6) , 
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S 0 



wherein p is one to five; 

R 8 and R 9 are independently selected from hydrogen, 
lower alkyl (C1-C3) , -S-lower alkyl (C1-C3) , halogen, -NH- 
5 lower alkyl (C1-C3) , -N- [lower alkyl (C1-C3) ] 2, -OCF3, - 
OH, -CN, -S-CF3, -NO2, -NH2, O-lower alkyl (C1-C3) , 

O 

II 

-N(Rb) (CH2)vN(Rb)2 wherein v is one to three and CF3; 
Rll is selected from hydrogen, halogen, (C1-C3) lower 
10 alkyl, hydroxy, COCI3, COCF3, 
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-C-Olower 




-(CH 2 ) p -O-lower alkyl (C r C 3 ), -(CH 2 ) q OH, 



CHO, and (C1-C3) lower alkoxy; q is one or two; 
r!2 and R 13 are independently selected from hydrogen, 
(C1-C3) lower alkyl, halogen and (C1-C3) lower alkoxy; W 
10 is selected from 0, S, NH, N-lower alkyl (C1-C3) , NHCO- 
lower alkyl (C1-C3) and NS02~lower alkyl (C1-C3) ; R 14 is 



-C- lower alkyl (C r C 3 ), -CH 2 -N>^N -CH f 
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-O- lower alkyl(C 3 -C a ) branched or unbranched , 




- NH lower alkyl (C 3 - C 8 ) branched or unbranched , 



5 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R f 
is hydrogen, (C1-C3) lower alkyl, (C3.-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2r -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2, 
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-o . -o ■ -O ■ 



/ — \ 

•N N- lower alkyl(C r C 3 ) 

>■ in/ 

NH-(CH,) p -NHIower alkyl(C r C 3 ) , 
NH- (CH,) p - N[l ower al kyl (C,- C 3 )] 2 , 



NH-(CH 2 ) p 



-NH-(CH,) p -N^ ^N-lower alkyl(C r C 3 ) , 

and the pharmaceutically acceptable salts thereof. 

10. A compound selected from those of the 

10 formulae: 



and ^T N iT X 3 




11 
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wherein m is one or two; 
is the moiety: 



C- Ar 



wherein Ar is the moiety 





R 6 is selected from (a) moieties of the formula: 
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ft 



NCOAr', - NCQCHjAr', - NCCNAr', 



NC0(CH,) n -cycloalkyl , -X-R 7 , 



N-SQ 




N-SOjCK, 



ft R 





o 



5 -NH-C-O lower alkyl(C 3 -C 8 ) straight or branched, 

O 
II 

-NH-C- lower alkyl(C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower alkyl(C 3 -C 8 ) straight or branched, 

? 

-NH-C-O- lower alkenyl(C 3 - C e ) straight or branched, 
O 
II 

-NH-C- lower alkenyl(C 3 -C 8 ) straight or branched, 
10 -NHS0 2 - lower alkenyl(C 3 - C 8 ) straight or branched, 
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wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 




5 -(CH2)q-0-lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and - 
C2H5; 

(b) a moiety of the formula: 

1 

-N-COJ 

10 

wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl {C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 
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N 





or -CH2-K* wherein K* is (C1-C3) lower alkoxy, halogen, 
5 tetrahydrofuran, tetrahydrothiophene or the hetero- 
cyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
10 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and R a and Rb are as hereinbefore 

defined; R 1 and R 2 are independently selected from 
hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
15 halogen; 

(c) a moiety of the formula: 




G=F 
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N-COCHAr' 



wherein R. is sel ect ed f r om halogen, (C^Cg) 
lower alkyl, -O-lower alkyl(C r C 3 ), CH, 

O 



-O-C-lower alkyl(C r C 3 ), -S- lower alkyl(C r C 3 ), 



S-(C^) 2 -N^ 



NH(CH 2 ) q -N 



-NH(Chy 



R» 



^ -0-(CH 2 ) 2 N<^" b 



R* ' 



Ro 



and R a , Rfc are as hereinbefore defined; 
and Ar 1 is selected from the moieties: 



,8 



w 




10 wherein X is selected from O, S, NH and NCH3; R 1 , R 2 and 
R 5 are selected from hydrogen, (C1-C3) lower alkyl, (Ci~ 
C3) lower alkoxy, and halogen; 
R7 is selected from lower alkyl (C3-C8) , lower 
alkenyl (C3-C8) , - (CH2) p-cycloalkyl (C3-C6) , 



SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



-230- 



R 2 



-(CK.) 





wherein p is one to five; 

R 8 and R 9 are independently selected from hydrogen, 
lower alkyl(Ci-C3) , -S-lower alkyl (C1-C3) , halogen, -NH- 
lower alkyl (C1-C3) , -N-[lower alkyl (C1-C3) ] 2, -OCF3, - 
OH, -CN, -S-CF3, -NO2, -NH2, O-lower alkyl (C1-C3) , 

O 



10 



-ao(c r c 3 ), 

-N(Rfc>) (CH2) v N(Rb)2 wherein v is one to three and CF3; 
R 11 is selected from hydrogen, halogen, (C1-C3) lower 
alky 1 , hydroxy , COC1 3 , COCF3 , 
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0 

II 



C-0- lower alkyl (C r C 3 ), -(CH 2 ) q f<^ 



- (CHJ 



(CHJ 



2'q 



>0 . 



<CH 2 )q-N w O 



(CH 2 )q -O- lower alkyl (^-C^, -(CH 2 ) q OH, 



-C- lower alkyl(C,-C 3 ), -CH 2 -N>^N -CH 2 - 



:N 



-C^-N^N , -CH 2 - N N , -(CH 2 )q- N W 4 



10 



-(CH 2 ) q - N^N—^^) 



CHO, and (C1-C3) lower alkoxy; q is one or two; 

R 12 and R 13 are independently selected from hydrogen, 
(C1-C3) lower alkyl, halogen, amino (C1-C3) lower alkyl- 
amino, and (C1-C3) lower alkoxy; W f is selected from 0, 
S, NH, N-lower alkyl (C1-C3) , NHCO-lower alkyl (C1-C3) and 
NS02~lower alkyl (C1-C3) ; R 14 is 
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-O lower alkyl(C 3 -C 8 ) branched or unbranched , 




- NH I ower al kyl (C 3 - C fl ) branched or unbranched , 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R 1 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2, -NH (C1-C3) lower alkyl, -N- 
t (C1-C3) lower alkyl] 2r 
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-O . - n O ■ a 



/ — \ 

N N- lower alkyl(C r C 3 ) 



NH-tCKj^-NHIower alkyl(C r C 3 ) , 
NI+fCH^-NIIower alkyl(C r C 3 )] 2 , 



NH-(CH 2 ), 



-NH-(CH,). 



O ■ 



10 



- NH- (CHgJp- ^N- lower alkyl(C r C 3 ) , 

and the pharmaceutical^ acceptable salts thereof, 

11. A compound selected from those of the 

formula: 



,^0 



11 



wherein Y is -<CH2)n _ ; 
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n is one when m is one; and m is one or two when n is 
zero; 

r3 is the moiety: 



O 




r6 is selected from (a) moieties of the formula: 
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o 



II 

5 -NH-C-O lower alkyl(C 3 -C e ) straight or branched, 

O 
II 

-NH-C- lower alkyl(C 3 -C e ) straight or branched, 
-NHS0 2 - lower alkyl(C 3 -C 8 ) straight or branched, 

? 

- NH- C- O I ow er al kenyl (C 3 - C 8 ) straight or branched, 
O 
II 

-NH-C- lower al kenyl (C 3 -C e ) straight or branched, 
io - NHS0 2 - 1 ower alkenyl (C 3 - C 8 ) st raight or branched, 
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wherein cycloalkyl is defined as C3 to Ce cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 

-(CH 2 ) p -N<^ -(CH^lQ 

-(CH.Jq-N^) -(CH 2 ) p -N^O 

5 - (CH2) q-O- lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and 
C2H5; 

(b) a moiety of the formula: 



10 



N-COJ 



wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 
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or -CH2-K 1 wherein K 1 is (C1-C3) lower alkoxy, halogen, 
5 tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 

■w 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 

10 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C3.-C3) , and R a and Rb are as hereinbefore 
defined; R 1 and R 2 are independently selected from 
hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 

15 halogen; 

(c) a moiety of the formula: 
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-239- 



N-COCHAr' 



wherein R c is selected from halogen, (C^Cg) 
lower alky I, -O- lower alkyl (C,^), CH, 

O 
II 

-O-C- lower alkyl^-Cg), -S-lower alkyl(C 1 -C 3 ), 



S- (CH 2 ) 2 - <^ - NH(CH 2 ) q - CO<^ 



* NH(CH 2 ) q - - O (CH 2 ) 2 <^> 

and R a/ Rb are as hereinbefore defined; 
and Ar' is selected from the moieties: 

„8 



10 wherein X is selected from 0, S, NH and NCH3; R 1 , R 2 and 
R 5 are selected from hydrogen, (C1-C3) lower alkyl, (Ci~ 
C3) lower alkoxy, and halogen; 
R 7 is selected from lower alkyl (C3-C8) t lower 
alkenyl (C3-C8) , - (CH2) p-cycloalkyl (C3-C6) , 
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wherein p is one to five; 

R 8 and R 9 are independently selected from hydrogen, 
lower alkyl(Ci-C3) , -S-lower alkyl (C1-C3) , halogen, -NH- 
5 lower alkyl (C1-C3) , -N-[lower alkyl (C1-C3) ] 2, -OCF3, - 
OH, -CN, -S-CF3, -NO2, -NH2, 0-lower alkyl (C1-C3) , 

O 

11 

-0-O(C r C 3 ), 

-N(Rb) (CH2)vN(Rb>2 wherein v is one to three and CF3; 
Rll is selected from hydrogen, halogen, (C1-C3) lower 
10 alkyl, hydr o xy , C0C1 3 , COCF 3 , 
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10 



-C-O- lower alky I (C^Cg), -(CH 2 ) q r<^ 



•(%{) , "(CH 2 )q-0 , -^qO 



(CH 2 ) q -O-lower alkyl (C r C 3 ), -(CH 2 ) q 0H, 



r=i F=] 

C- lower alkyl (C r C 3 ), -CH 2 -N^N f -CH 2 - Nk^ 

F=N N=] /"A 

-CH.-N^N , -CH 2 - N ^N , -(CH 2 ) q - N NR 4 



(CH 2 ) q - N^N— 



CHO, and (C1-C3) lower alkoxy; q is one or two; 
R 12 is independently selected from hydrogen, (C1-C3)- 
lower alkyl, halogen and (C1-C3) lower alkoxy; W is 
selected from 0, S, -NH, N-lower alkyl (C3.-C3) , NHCO- 
lower alkyl (C1-C3) and NS02~lower alkyl (C1-C3) ; R 14 is 
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O- lower alkyl(C 3 -C 8 ) branched or unbranched , 



jo 



NH lower alkyl(C 3 -C e ) branched or unbranched , 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R' 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2, -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2/ 
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•O • 



N 0 

\ / 



/ — \ 

^N-lower alkyl(C r C3) 

NH- (CHgJp- NH ower a! kyl (C r C 3 ) , 
NH-fCH^-Nflower al kyl (0,-0,)], , 



•NH-(CH 2 ) p 



10 



- NH- (CHJp- ^N- 1 ower al kyl (C r C 3 ) , 

and the pharmaceutically acceptable salts thereof. 

12. A compound selected from those of the 

formula: 




N ~^(CHJ 



2'm 
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wherein Y is -(CH2)n^ n is one when m is one and m is 
two when n is zero; D is carbon or nitrogen; 
R 3 is the moiety: 



O 




R.6 is selected from (a) moieties of the formula: 
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- NCCAr', - NCOCHgAr', -NCONAr', 




5 -NH-C-O- lower alkyl(C.-C ) straight or branched, 

0 
II 

-NH-C- lower alkyl(C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower alkyl(C 3 -C 8 ) straight or branched, 

if 

-NH-C-O lower alkenyl(C 3 - C 8 ) straight or branched, 
O 
II 

-NH-C- lower alkenyl(C 3 - C 8 ) straight or branched, 
io -NHS0 2 - lower alkenyl(C 3 -C 8 ) straight or branched, 
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wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 

"(CH 2 ) q -<^ , -{CHJftQ 

5 - (CH2)q-0- lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and 
C2H5; 

<b) a moiety of the formula: 



10 



N-COJ 



wherein J is R a , lower alkyl (C3-C8) branched or un- 
branched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 
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R 




or -CH2-K' wherein K» is (C1-C3) lower alkoxy, halogen, 
5 tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 

/V 

• N \ / 

G=F 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
10 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) , and R a and Rb are as hereinbefore 
defined; R 1 and R 2 are independently selected from 
hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 

halogen; 

15 (c) a moiety of the formula: 
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R 



N-CCCHAr' 



wherein R c is selected from halogen, (C^Cg) 
lower alkyl, -O- lower alkyl ((^-Cg), OH, 

O 
II 

- a C- lower alkyl(C r C 3 ), -S- lower alkyl (C r C 3 ), 



S- (CH 2 ) 2 - <^ -W(CH 2 ) q -CO<^ 



-NH(CH 2 ) q -N 



and R a , Rb are as hereinbefore defined; 
and Ar 1 is selected from the moieties: 



R 



W N 



10 wherein X is selected from 0, S, NH and NCH3; R 1 , R 2 and 
R 5 are selected from hydrogen, (C1-C3) lower alkyl, (Ci~ 
C3) lower alkoxy, and halogen; 
R 7 is selected from lower alkyl (C3-C8) , lower 
alkenyl (C3-C8) / - (CH2) p-cyclo alkyl (C3-C6) / 
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wherein p is one to five; 

R 8 and R 9 are independently selected from hydrogen, 
lower alkyl (C1-C3) , -S-lower alkyl (C1-C3) , halogen, -NH- 
5 lower alkyl (C1-C3) , -N- [lower alkyl (C1-C3) 1 2/ -OCF3, - 
OH, -CN, -S-CF3, -N02, -NH2, O-lower alkyl (C1-C3) , 

O 

11 

-0-0(0,-03) . 

-N(Rb) <CH2)vN(Rb)2 wherein v is one to three and CF3; 
Rll is selected from hydrogen, halogen, {C1-C3) lower 
10 alkyl, hydroxy, COCI3, COCF3, 
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-C-0- lower alkyl (C r C 3 ), -(CH 2 ) q <^ 



(CH 9 ) 



2'q 



(CHJ 



2'q 



«0 . 



(CH 2 ) p -N O 



(CH 2 ) p -O-lower alkyl (C r C 3 ), -(CH 2 ) q OH, 



•C- lower alkyl (C r C 3 ). -CH 2 -N^N -CH 2 - Nx^ 



F=N N=] 
-CH.-Nx^N , -CH 2 - Nn ^n . -(CH 2 ) q - N NR 4 



(CH 2 ) q - N 



CHO, and (C1-C3) lower alkoxy; q is one or two; 
R 1 2 is selected from hydrogen, {C1-C3) lower alkyl, 
halogen and (C1-C3) lower alkoxy; W 1 is selected from 0, 
10 S, NH, N-lower alkyl (C1-C3) , NHCO-lower alkyl (C1-C3) and 
NS02-lower alkyl (C1-C3) ; R 1 ^ is 
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-O lower alkyl(C 3 -C 8 ) branched or unbranched , 




-NH lower alkyl(C 3 -C s ) branched or unbranched , 




SUBSTITUTE SHEET (RULE 26) 



WO 96/22293 



PCT/US96/01076 



-253- 




wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R' 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, {C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2, -NH (C3.-C3) lower alkyl, -N- 
t (C1-C3) lower alkyl]2/ 
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■O ■ "O • 



/ — \ 

N 0 



-N N- lower alkyl(C r C 3 ) 



NH-(CH 2 ) p -NHIower alkyKC^-Cg) , 
NH-(CH 2 ) p -N[lower alkyl(C r C 3 )] 2 . 



■NH-(CH 2 ) p - 



-NH-((>y p -N^ ^N- lower alkyl(C,-C 3 ) , 

and the pharmaceutically acceptable salts thereof. 

13. A compound selected from those of the 

10 formulae: 
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r3 is the moiety: 

0 

I 

-C-Ar 

wherein Ar is the moiety 




5 r6 is selected from (a) moieties of the formula: 
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o 



II 

5 -NH-C-O- lower alkyl(C 3 -C 8 ) straight or branched, 



-NH-C- lower alkyl(C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower alkyl(C 3 -C 8 ) straight or branched, 

? 

-NH-C-O lower alkenyl(C 3 - C 8 ) straight or branched, 
O 
II 

-NH-C- lower alkenyl(C 3 - C 8 ) straight or branched, 
io - NHS0 2 - 1 ower al kenyl (C 3 - C 8 ) st raight or branched, 
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wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 

■Wq<J , -<CHAfl£) 

-(CH,) q -N^ _ -(CH 2 ) q -N^)o 

5 -(CH2)q-0- lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and 
C2H5; 

(b) a moiety of the formula: 



-N-COJ 

10 

wherein J is R a / lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 
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R 





N 





or -CH2-K' wherein K' is (C1-C3) lower alkoxy, halogen, 
tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 

10 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) f CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and R a and Rb are as hereinbefore 
defined; R 1 and R 2 are independently selected from 
hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 

15 halogen; 

(c) a moiety of the formula: 
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•N-CCCHAr' 



w her ei n R c i s sel ect ed f r om hal ogen, (C, - C 3 ) 
lower alky I, -O lower alkyl (Cj-Cg), OH, 

O 
II 

-O-C- lower alkyl(C r C 3 ), -S- lower alkyl (C r C 3 ), 



-S-(CH 2 ) 2 -N: 



NHfCHg) 



• NH(CH 2 ) q - <^ - a (CH^K"" 6 



and Ra, Rb are as hereinbefore defined; 
and Ar' is selected from the moieties: 



.8 



,8 



w 




10 wherein X is selected from 0, S, NH and NCH3; R 1 , R 2 and 
R5 are selected from hydrogen, (C1-C3) lower alkyl, (Ci~ 
C3) lower alkoxy, and halogen; 
R 7 is selected from lower alkyl (C3-C8) / lower 
alkenyl (C3-C8) , - (CH2)p-cycloalkyl (C3-C6) / 
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s o 



wherein p is one to five; 

and are independently selected from hydrogen, 
lower alkyl (C1-C3) , -S-lower alkyl (C1-C3) , halogen, -NH- 
5 lower alkyl (C1-C3) , -N- [lower alkyl (C1-C3) ] 2, -OCF3, - 
OH, -CN, -S-CF3, -N02, -NH2, O-lower alkyl (C1-C3) , 

O 

II 

-0-C-(C r C 3 ), 

-N(Rb) (CH2)vN<Rb)2 wherein v is one to three and CF3; 
R 11 is selected from hydrogen, halogen, (C1-C3) lower 
10 alkyl, hydroxy, COCI3, COCF3, 
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I! 

-C-O- lower alkyl(C r C 3 ). -(CH 2 ) q N^ 
-Wq-N^ , -(CH 2 ) q -0 . -^ 2 )q- N 3° • 



(CH 2 ) p -O- lower alkyl (C r C 3 ), -(CH 2 ) p OH 



II r=i F=] 

-C-lower alkyl (C r C 3 ), -CH 2 -Nv^N -CH f N.^ 



5 -C^-N^N , -CH 2 - N>s ^ N , -(CH 2 )q- N NR 4 



.(CH 2 ) q - N^NHQ 

CHO, and (C1-C3) lower alkoxy; q is one or two; 

R 12 and R 13 are independently selected from hydrogen, 
(C1-C3) lower alkyl, halogen and (C1-C3) lower alkoxy; W 
10 is selected from 0, S, NH f N-lower alkyl (C1-C3) , NHCO- 
lower alkyl {C1-C3) and NS02-lower alkyl (C1-C3) ; R 14 is 
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-O lower alkyl(C 3 -C e > branched or unbranched , 




-NH lower alkyl(C 3 -C 8 ) branched or unbranched , 



5 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R 1 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C1-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2, -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2, 
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N^^N- 1 ower al kyl (C,- C 3 ) 

NH.(CH 2 ) p -NHIower alkyl(C r C 3 ) , 
NH-fCH^-Klower alkyl(C r C 3 )] 2 , 



■NH-(CH 2 ) p -N 



10 



- NH- (CK,) p - ^N- lower alkyl(C r C 3 ) , 

and the pharmaceutical^ acceptable salts thereof. 

14. A compound selected from those of the 

formulae: 




and 
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R3 is the moiety: 



O 




5 R.6 is selected from (a) moieties of the formula: 
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-NCCAr\ -NCOCHgAr', - NCCNAr*, 




II 

5 -NH-C-O- lower alkyl(C 3 -C e ) straight or branched, 

O 

II 

-NH-C- lower alkyl(C 3 -C 8 ) straight or branched, 
-NHSQ,- lower alkyl(C 3 -C 8 ) straight or branched, 

? 

-NH-OO- lower alkenyl(C 3 - C 8 ) straight or branched, 
O 
II 

-NH-C- lower al kenyl (C 3 - C 8 ) straight or branched 
io -NHS0 2 - lower al kenyl (C 3 -C 8 ) straight or branched, 
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wherein cycloalkyl is defined as C3 to Cg cycloalkyl, 
cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 

5 - (CH2)q-0-lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two; 

Rb is independently selected from hydrogen, -CH3, and 
C2H5; 

(b) a moiety of the formula: 



10 



-N-COJ 



wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
15 tetrahydrothiophene, the moieties: 
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10 



15 



or -CH2-K 1 wherein K' is (C1-C3) lower alkoxy, halogen, 
tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyi, hydroxy, - 
CO-lower alkyi (C1-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyi (C1-C3) , and R a and Rb are as hereinbefore 

defined; R 1 and R^ are independently selected from 
hydrogen, {C1-C3) lower alkyi, (C3.-C3) lower alkoxy and 

halogen; 

(c) a moiety of the formula: 
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-N-COCHAr' 



wherein R c is selected! rom halogen, (C^Cg) 
lower alkyl, -O-lower alkylfC^Cg), CH, 

O 



-O-C-lower alkyl(C r C 3 ), -S-lower alkyl^-Cg), 



-S-(CHJ 9 -N: 



NH(CH 2 ) -CGNC^^ 



-NH(CH 2 ) -N<^ -O- (CH^K^ 5 

and R a , Rb are as hereinbefore defined; 
and Ar' is selected from the moieties: 



8 



8 



W 




10 wherein X is selected from 0, S, NH and NCH3; R 1 , R 2 and 
R 5 are selected from hydrogen, (C1-C3) lower alkyl, (Ci~ 
C3) lower alkoxy, and halogen; 
R 7 is selected from lower alkyl (C3-C8) , lower 
alkenyl (C3-C8) / - (CH2) p-cycloalkyl (C3-C6) , 
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wherein p is one to five; 

R 8 and R 9 are independently selected from hydrogen, 
lower alkyl (C1-C3) f -S-lower alky 1 (C1-C3) , halogen, -NH- 
5 lower alkyl (C1-C3) . -N-[ lower alkyl (C1-C3) ] 2/ -OCF3, - 
OH, -CN, -S-CF3, -N02, -NH2, O-lower alkyl (C1-C3) , 

o 

II 

-OC-^-Cg), 

-N(Rb) (CH2) v N(Rb)2 wherein v is one to three and CF3; 
Rll is selected from hydrogen, halogen, (C1-C3) lower 
10 alkyl, hydroxy, COCI3, COCF3, 
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C-O-lower alkyl (C^), -(CH 2 ) q l<^ 



(CH 



) q -tQ , -(CH 2 ) q -0 . -Wq'C 0 • 



-(CH 2 ) q -O- lower alkyl (C^-CJ, -(CH 2 ) q CH, 



1=1 F=l 
C-lower alkyl(C r C 3 ), -CH f N>^N ( -CH 2 - 



:N 



N: 



CH 2 - Nv ^N , -CH 2 -N^N . -(CH 2 ) q - N N% 



-(CH 2 ) q - N 



CHO, and (C1-C3) lower alkoxy; q is one or two; 
Rl2 and Rl3 are independently selected from hydrogen, 
(C1-C3) -lower alkyl, halogen, (C1-C3) lower alkoxy; W 
10 is selected from 0, S, -NH, NH-lower alkyl (C1-C3) , NHCO- 
lower alkyl (C1-C3) or NSO2 lower alkyl (C3.-C3) ; R 14 is 
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-O- lower alkyl(C 3 -C 8 ) branched or unbranched , 




-WH lower alkyl(C 3 -C 8 ) branched or unbranched , 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R f 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, (C3.-C3) lower alkyl, 
5 (C1-C3) lower alkoxy, NH2, -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2/ 
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■O • "O • - n C° 

/ \ 

-N^^ISHower alkyl(C r C 3 ) 

-Nf+(CH 2 ) p -NHower alkyl(C r C 3 ) , 
-NhKCI^) p -N[lower alkyl(C r C 3 )] 2 . 



5 




and the pharmaceutical^ acceptable salts thereof, 

15. The compound according to Claim 1, 

10 N- [5- [ [3-[ (dimethylamino) methyl] - [5H-pyrrolo [2, 1-c] - 

[1, 4]benzodiazepin-10 (11H) ] -yl] carbonyl] -2-pyridinyl] -5- 
f luoro-2-methylbenzamide . 

16. The compound according to Claim 1, 
N-[5-[ [3- (l-pyrrolidinylmethyl)-5H-pyrrolo[2, 1-c]- 

15 [1, 4]benzodiazepin-10 (11H) -yl) carbonyl] -2-pyridinyl ] -2- 
chloro-4-f luorobenzamide . 
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17. The compound according to Claim 1, 
N-[5- (4H-pyrazolo[5, 1-c] [1, 4]benzodiazepin-5 (10H) - 
ylcarbonyl) -2-pyridinyl] -5-f luoro-2-methylbenzamide . 

18. The compound according to Claim l f 
5 N- [5- <4H-pyrazolo[5, 1-c] [1, 4 )benzodiazepin-5 (10H) - 

ylcarbonyl) -2-pyridinyl] - [1,1' -biphenyl] -2-carboxamide. 

19. The compound according to Claim 1, 
10- [ [6- [ (2-methylpropyl) amino] -3-pyridinyl] carbonyl] - 
10, ll-dihydro-5H-pyrrolo [2, 1-c] [1, 4] benzodiazepine. 

10 20. The compound according to Claim 1, 

10- ( [ 6- [ (phenylmethyl) amino] -3-pyridinyl] carbonyl] - 
10 , ll-dihydro-5H-pyrrolo[2, 1-c] [1, 4] benzodiazepine. 

21. The compound according to Claim 1, 
N- [4- (5H-pyrrolo [2, 1-c] [1, 4]benzodiazepin-10 (11H) - 

15 ylcarbonyl) -2-methoxyphenyl] [1, 1 1 -biphenyl] -2- 
carboxamide. 

22. The compound according to Claim 1, 
N- [4- (5H-Pyrrolo{2, 1-c] [1, 4]benzodiazepin-10 (11H) - 
ylcarbonyl) -3-chlorophenyl] [1,1 '-biphenyl] -2- 

20 carboxamide. 

23. The compound according to Claim l f 
N- [4- (5H-pyrrolo [2, 1-c] [1, 4 ] benzodiazepin-10 (11H) - 
ylcarbonyl) phenyl] (1,1 '-biphenyl] -2-carboxamide. 

24. The compound according to Claim 1, 
25 N- [4- <5H-pyrrolo [2, 1-c] [1, 4)benzodiazepine-10 (11H) - 

ylcarbonyl) phenyl ] -2- (phenylmethyl) benzamide . 

25. The compound according to Claim 1, 
N-[4- (5H-pyrrolo[2, 1-c] [ 1, 4 )benzodiazepin-10 (11H) - 
ylcarbonyl) -3-chlorophenyl ] -2- (phenylmethyl ) benzamide . 

30 26. The compound according to Claim 1, 

N- [4- (5H-pyrrolo[2, 1-c] [1, 4 ] benzodiazepin-10 (11H)- 
ylcarbonyl) -2-methoxyphenyl] -2- (phenylmethyl) benzamide. 

27. The compound according to Claim 1, 
N- [4- (5H-pyrrolo [2, 1-c] [1, 4] benzodiazepin-10 (11H) - 

35 ylcarbonyl) phenyl ] -2-methylpyridine-3-carboxamide . 
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28. The compound according to Claim 1, 
N- [4- (5H-Pyrrolo[2, 1-c] [1, 4 ] benzodiazepin-10 (11H) -yl- 
carbonyl) -3-chlorophenyl] -2-methyl-pyridine-3- 
carboxamide. 

5 29. The compound according to Claim 1, 

N-[5-(5H-Pyrrolo[2, 1-c] [1, 4] benzodiazepin-10 (11H)- 
ylcarbony 1 ] -2-pyridinyl ] -2-methy lpyridine-3-carboxamide . 

30. The compound according to Claim 1, 
N-[5- (5H-pyrrolo[2, 1-c] [1, 4] benzodiazepin-10 (11H)- 

10 ylcarbonyl ] -2-pyridinyl ] -2-methy lpyridine-3-carboxamide 
hydrochloride . 

31. The compound according to Claim 1, 
N-[4- (5H-pyrrolo[2, 1-c] [ 1, 4 ] benzodiazepin-10 (11H)- 
ylcarbonyl) phenyl] -2- (dimethylamino) -pyridine-3- 

15 carboxamide, hydrochloride. 

32. The compound according to Claim 1, 
N- [4- (5H-pyrrolo[2, 1-c] [1 , 4 ] benzodiazepin-10 (11H) - 
ylcarbonyl) phenyl ]-2-chloropyridine-3-carboxamide. 

33. The compound according to Claim 1, 
20 N- [4- (5H-pyrrolo[2, 1-c] [ 1, 4 ]benzodiazepin-10 (11H) - 

ylcarbonyl) phenyl] -2- (methylamino) pyridine-3- 
carboxamide. 

34. The compound according to Claim 1, 
N- [4- (5H-pyrrolo(2, 1-c] (1, 4 ] benzodiazepin-10 (11H)- 

25 ylcarbonyl) phenyl] -2- [3- (dimethylaminopropyl) amino] - 
pyridine- 3-carboxamide. 

35. The compound according to Claim 1, 
N- [4- (5H-pyrrolo[2, 1-c] [1, 4 ] benzodiazepin-10 (11H) - 
ylcarbonyl) phenyl] -2- (1-piperidinyl) -pyridine-3- 

30 carboxamide. 

36. The compound according to Claim 1, 
N- [4- (5H-pyrrolo [2, 1-c] [1, 4] benzodiazepin-10 (11H) - 
ylcarbonyl) phenyl] -2- (dimethylamino) -pyridine-3- 
carboxamide. 
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37. The compound according to Claim 1, 
N- [5- (5H-pyrrolo[2, 1-c] [1, 4] -benzodiazepin-10 (11H)- 
ylcarbonyl) -2-pyridinyl ] [1, 1 '-biphenyl] -2-carboxamide . 

38. The compound according to Claim 1, 
5 N- [4- <5H-pyrrolo [2, 1-c] [1, 4] benzodiazepin-10 (11H) - 

ylcarbonyl ) phenyl ] -2- (2-pyridiny 1 ) benzamide . 

39. The compound according to Claim 1, 
N- [5- (5H-Pyrrolo [2, 1-c] [1, 4] benzodiazepin-10 (11H) - 
ylcarbonyl) -2-pyridinyl ] -2- (2-pyridinyl) benzamide . 

10 40. The compound according to Claim 1, 

N-[4- (4H-pyrazolo[5, l-£] [ 1, 4 ]benzodiazepin-5 (lOii)yl- 
carbonyl ) -3-chlorophenyl ] [ 1 , 1 1 -bipheny 1 ] -2-carboxamide . 

41. The compound according to Claim 1, 

N- [ 4- (4Ji-pyrazolo [5, l-£] [ 1 , 4 ] benzodiazepin-5 ( 10R) yl- 
15 carbony 1) phenyl ] [ 1 , 1 ■ -biphenyl ] -2-carboxamide . 

42. The compound according to Claim 1, 

N- [4- <4fl-pyrazolo [5, l-£] [1, 4]benzodiazepin-5 (10H) yl- 
carbonyl) -3-chlorophenyl] -2- (dimethylamino) pyridine-3- 
carboxamide. 

20 43. The compound according to Claim 1, 

N- [5- <4fl-pyrazolo[5, l-£] [ 1, 4 ] benzodiazepin-5 (10£l) yl- 
carbonyl) -2-pyridinyl] -2- (dimethylamino) pyridine-3- 
carboxamide. 

44. A pharmaceutical composition useful for 
25 treating diseases characterized by excess renal reab- 

sorption of water as well as congestive heart failure, 
liver cirrhosis, nephrotic syndrome, central nervous 
system injuries, lung disease and hyponatremia in a 
mammal comprising a suitable pharmaceutical carrier and 
30 an effective amount of a compound of Claim 1. 

45. A method of treating diseases charac- 
terized by excess renal reabsorption of water as well as 
congestive heart failure, liver cirrhosis, nephrotic 
syndrome, central nervous system injuries, lung disease 

35 and hyponatremia in a mammal comprising administering a 
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compound of Claim 1 to said mammal in an amount effec- 
tive to alleviate the condition. 

46. A process for preparing a compound of the 

formula: 



r>Y- N e 

A'B 



wherein Y is a moiety selected from; -<CH2)n~ wherein n 
is an integer from 0 to 2, 

O 



CHIoweralkyl(C r C 3 ) and -O ; 



A-B is a moiety selected from 



(CH 2 ) m N- and -N-(CH 2 )„r 
R R 



wherein m is an integer from 1 to 2 provided that when Y 
is -<CH2)n~ and n is 2, m may also be zero and when n is 

zero, m may also be three, provided also that when Y is 
-(CH2)n~ and n is 2, m may not be two; 
15 and the moiety: 




represents: (1) a phenyl or a substituted phenyl 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
20 C3) lower alkoxy or {C1-C3) lower alkylamino; (2) a 5- 

membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N or S; (3) a 6-membered 
aromatic (unsaturated) heterocyclic ring having one 
nitrogen atom; (4) a 5 or 6-membered aromatic 
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(unsaturated) heterocyclic ring having two nitrogen 
atoms; (5) a 5-membered aromatic (unsaturated) 
heterocyclic ring having one nitrogen atom together with 
either one oxygen or one sulfur atom; wherein the 5 or 
5 6-membered heterocyclic rings are optionally substituted 
by (C1-C3) lower alkyl, halogen or (C1-C3) lower alkoxy; 

the moiety: 



is a five membered aromatic (unsaturated) nitrogen 
10 containing heterocyclic ring wherein D, E and F are 

selected from carbon or nitrogen and wherein the carbon 
atoms may be optionally substituted by a substituent 
selected from halogen, (C1-C3) lower alkyl, hydroxy, - 
COCI3, -COCF3, 
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■C-O- lower alkyl (C^-Cg), 



(CH 2 ) q <^ 



(CH 9 ) 



2 /q 



(CH 2 ) q -a lower alkyl (C r C 3 ), -(CH 2 ) q CH, 



r=i f=i 

C- lower alkyl (C^C 3 ), -CH f N^N -CH 2 - 



:N 



-C^-N^N , -CH 2 . N ^ N , -(CH 2 ) q - N^MR 4 



10 



(CH 2 ) p - N^N^Q) 



-CHO, amino, (C1-C3) lower alkoxy, (C1-C3) lower 
alkylamino, CONH lower alkyl (C1-C3) and -CON[lower 
alkyl (C1-C3) ] 2; q is one or two; Rb is independently 
selected from hydrogen, -CH3 or -C2H5; 
R3 is a moiety of the formula: 



-C-Ar 



wherein Ar is the moiety 
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wherein X is selected from 0, S, NH, and NCH3; R 4 is 
selected from hydrogen, lower alkyl (C1-C3) , -CO-lower 
alkyl (C1-C3) ; R 1 and R 2 are independently selected from 
5 hydrogen, {C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; 

R 5 is selected from hydrogen, (C1-C3) lower alkyl, (Ci- 
C3) lower alkoxy and halogen; 

r6 is selected from (a) moieties of the formula: 
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i r 

NCCAr', -NCOCh^Ar', -NCONAr', 

ft P 1 



-NOCXCHg^-cycloalkyl , -X-R , 



R 



N-S0 2 - 




-N-SO.CH, 




-N-P 




,2 - J 2 



10 



-NH-C-O lower alkyl(C 3 -C 8 ) straight or branched, 
O 
II 

-NH-C- lower alkyl(C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower alkyl(C 3 -C 8 ) straight or branched, 

? 

-NH-C-O lower al kenyl (C 3 - C 8 ) straight or branched, 
O 
II 

-NH-C- lower al kenyl (C 3 -C 8 ) straight or branched, 
-NHS0 2 - lower al kenyl (C 3 - C 8 ) straight or branched, 



wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
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cyclohexenyl or cyclopentenyl; R a is independently 
selected from hydrogen, -CH3, -C2H5, 



(CH^-N O 



10 



- (CH2) q-O-lower alkyl (C1-C3) , -CH2CH2OH; q is one or 
two, and Ri, R2 and Rfc are as hereinbefore defined; 
(b) a moiety of the formula: 

-X-R 7 

wherein R 7 is lower alkyl (C3-C8) / lower alkenyl (C3-C8) , 
- <CH2>p-cycloalkyl (C3-C6) , 





wherein p is one to give and X is selected from 0, S, 
NH, NCH3; wherein R 1 and R 2 are as hereinbefore defined; 

(c) a moiety of the formula: 



-N-COJ 
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wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl(C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
5 tetrahydrothiophene, the moieties: 



or -CH2-K' wherein K' is {C1-C3) lower alkoxy, halogen, 
10 tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
15 substituted with halogen, (C1-C3) lower alkyl, hydroxy, - 
CO-lower alkyl (C1-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and R a and Rb are as hereinbefore 
defined; 

(d) a moiety of the formula: 
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• N- COCHAr ' 



wherein R c is sel ect ed f r om halogen, (C,-^) 
lower alkyl, -O- lower alkyl(C r C 3 ), CH, 

O 

II 

-O-C-lower alkyl(C r C 3 ), -S-lower alkyl^-Cg), 



- S- (CH 2 ) 2 - <^ ^ - NH(CH 2 ) q - CCNC^ ^ 



and R a/ Rfc> are as hereinbefore defined; 

wherein Ar 1 is selected from moieties of the formula: 

^^R 9 W / 




10 




and 
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wherein W is selected from 0, S, NH, NH-lower alkyl (Ci~ 
C3) NHCO-lower alkyl (C1-C3) and NS02lower alkyl (C1-C3) ; 
R7 is selected from hydrogen, lower alkyl (C1-C3) , 
halogen, O-loweralkyl (C1-C3) and CF3; 

5 R8 and are independently selected from hydrogen, 

lower alkyl (C1-C3) , -S-lower alkyl (C1-C3) , halogen, -NH- 
lower alkyl (C1-C3) , -N[ lower alkyl (C1-C3) ] 2, -OCF3, -OH, 
-CN, -S-CF3, -N02/ -NH2, 0-lower alkyl (C1-C3) , 

o 

II 

-00(0,-03), 

10 -N(Rb) (CH2)vN(Rb)2 wherein v is one to three and CF3; 

and 
R 10 

is selected from hydrogen, halogen and lower 
alkyl (C1-C3) ; R 14 is 
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-NH lower alkyl(C 3 -C 8 ) branched or unbranched , 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R 1 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; R 20 is hydrogen, halogen, {C1-C3) lower alkyl, 
5 {C1-C3) lower alkoxy, NH2, -NH (C1-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2/ 
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N 0 

N / 



-N N- lower alkyl(C,-C,) 
\ / 1 3 ' 

- NH- (CH,)^ NH ower al kyl (C r C 3 ) , 

- NH- (CH,) p - N[lower alkyl (C t - C 3 )] 2 , 



•NH-(CH 2 ) p - 



C 



NH- (cm 



NH- (CH,) p - N N- 1 ower alkyl (C r C 3 ) , 



' a ^> i 



- NH ((>n - N 



which comprises reacting a compound of the formulae: 



rY \ i 



zO 




and 



N -^(CH 2 ) m 



H 



10 with a compound of the formula: 
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wherein Q is a halogen or an activating group, which 
results from conversion of a 6-substituted-pyridine-3- 
5 carboxylic acid or 6-substituted-benzoic acid to an acid 
chloride, or acid bromide, mixed anhydride or from 
activation with a peptide coupling reagent, to give 
compounds of the Formula I . 
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